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A compound of formula (I) 
and phaimaceutically acceptable 
salts and prodrugs hereof 
whenan R*. R2 K\ R\ 
and R^ are as defined below, 
methods and intermediates 
useful in the preparation thereof, 
pharmaceutical compositions 
thereof and methods of treatment 
therewith. The coo^unds of 
formula (I) are useful in inhibiting 
oncogene products and as 
antitumor and anticancer agents. 
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5 ANSAMYCIN DERIVATIVES A S ANTIONCOGENE AND AfsJTICANCER AGENTS 

Background of the Invention 
This invention relates to derivatives of geldanamycin, pharmaceutically 
acceptable salts and prodmgs of said derivatives, processes for their preparation and 
antitumor and oncogene product inhibiting compositions containing said derivatives. 
10 salts and prodrugs as the active ingredients. 

Oncogene products are proteins generated by cancer genes and are involved 
in the transformation of normal cells into cancer cells. 

Geldanamycin is an antibiotic whose preparation and uses were described in 
United States Patent 3,595,955 (incorporated herein by reference). 

Co-pending United States Patent application serial number 07/817,235, filed 
January 6, 1992 and assigned to Pfizer Inc. describes fermentation processes for 
preparing 4,5-dihydrogeldanamycin and its 18,21-hydroquinone. 

Other derivatives of geldanamycin, and their use as antitumor agents are 
described in United States Patent 4,261,989. 

Summary of the Invention 
The present invention relates to compounds of the formula 
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and pharmaceutically acceptable salts and prodmgs thereof hereinafter, aiso, referred 
to as the active compounds; 

wherein R' and are both hydrogen or R' and together iom a single bond; 
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10 



15 



wherein R' and R« are both hydrogen or R' and R' together fonn a single bond; 

R^ is hydrogen and R* is selected from the group consisting of 
-0R'^ -NHR« and halo; 

wherein R"> Is selected from the group consisting of hydrogen, R"C(=0)-, 
R"SOj. and R"R"NSOjNHC(=0)-; 

wherein R" is selected from the group consisting of amino, (C,-Ce)alkyl, 
amino(C,-C8)all<y!. hydroxy(C,-C,)all<yl. protected amlno(C,-C8)all<yI. protected 
hydroxy(C,^8)alky>. phenyl and naphthyl; and 

R" and R" are each independently selected from the group 
consisting of hydrogen, (Ci-CJalkyI, amlno(C,-C,)aIkyl, dimethylamino(C,.C8)alkyl, 
cyclo(C3.C8)alltyl. phenyl and naphthyl; or R" and R" together with the nitrogen to 
which they are attached iom a heterocyclic residue selected from the group consisting 
of aziridinyl, azetidinyl, pyrrolidinyl. piperidinyl, thiazolidlnyl. oxazolidinyl. morpholino, 
piperazinyl. 4-(C,-C^a«<ylpiperidinyl and N-(C,-CJpiperazinyl; 

and said alkyi, phenyl and naphthyl groups may be substituted 
with one or more residues selected from the group consisting of (C,-C8)alkyl, halo, 
nifro, amino, azido and (C,-Ca)alkoxyl; 
or R* and R* together form a group of the formula 

= J 

20 wherein J is selected from O and NOH; 

R= is NR«R' wherein R" and R« are each independently selected from the group 
consisting of hydrogen, (C,-C3)alkyl, (C3.C8)cycIoalkyl, (Cj.C8)alkenyl and (C,- 
C8)alkynyl; wherein said alkyI, alkenyi and alkynyl are optionally substituted wherein 
said subsfrtuents are selected from the group consisting of halo, cyano, mercapto, (C,- 

25 C8)alkylthio. optionally substituted amino, hydroxyl. (Ci-C8)aIkoxyl, carboxyl, amidino. 
acylamino, and (Ca-CJheteroeycloalkyI and (C2-C6)heterocycloaryl groups seiectedfrom 
the group comprising imidizaloly. furyl, tetrahydrofuryl; and if comprising more than two 
carbon atoms may be branched, cycfic or unbranched or combinations of branched, 
cyclic and unbranched groups; or R« and R« together with the nifrogen to which they 

30 are attached form a heterocyclic residue selected from the group consisting of 
aziridinyl, azetidinyl and pyn-oiidinyl; 
or R5 is R'*0 wherein R'* is hydrogen or (C,-C4)alkyl; 
and R^ is hydrogen or a group of the fonnula 
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5 

Wherein m Is 0 or an integer from 1-5 and each R' is Independently selected from halo, 
azldo, nitro, (C,-C8)all«yl, C,.CeaIlcoxyl, phenyl and naphthyl, cyano and NRW wherein 
and R' are as defined above; with the proviso that when R' and R* together form a 

1 0 single bond R* is hydrogen and R* Is 0R'° wherein R" is hydrogen then R^ cannot be 
OR'*, wherein R'* is hydrogen or methyl, or NR^R" wherein HNR^R^ Is selected from the 
group consisting of ammonia, methylamine, ethylamlne, propylamine, butylamlne, 
pentylamine. hexylamine, heptylamine, octylamlne, allylamine, B-hydroxyethylamine, B- 
chloroethyiamine, B-glycoxyethylamine, aminobutylamlne, adamantylmethylamlne, 

15 eyclopropylamlne, cyclopentylamine, oyclohexyleunlne, cycloheptylamine, 
cyclooctylamine, benzylamine, phenethylamine, ethyleneamine, pyn-olidine, piperidine, 
dimethylamlne, aminoethylamine, diglycolamine, B-morpholinoethyiamine, B- 
piperldinoethylamine, picolylamlne, B-pyrrolidinoethylamine, B-pyridinylethylamine, B- 
methoxyethylamine, aid B-N-methylaminoethylamine; and when R^ is OR'* and R'° is 

20 R"C{=0), R" cannot be methyl. 

Preferably, the compounds of the invention are compounds of fonnula I 
wherein 

1. R' and R' are each hydrogen; 

a. R* and R* are each hydrogen and R* is fluoro or OR" wherein R'" 

25 is selected from hydrogen, R"C(=0)- and R"R'*NSOjNHC(0)- wherein R" is selected 
from amino, (C,-C8)alkyl, amino(C,-Ca)alkyl, protected amlno(C,-CB)alkyl phenyl and 
naphthyl; and R" and R" are each Independently selected from the group consisting 
of hydrogen, (C,-Ca)alkyl, amlno{C,.C8)alkyl, dimethylamino(C,-C8)alkyl, cyclo(C3- 
C8)alkyl, phenyl and naphthyl; or R" and R" together with the nitrogen to which they 

30 are attached form a heterocyclic residue selected from the group consisting of 
aziridinyl, azetidinyl, pyn-olidonyl, piperidinyl, thiazolidinyl, oxazolidinyl, morpholino, 
piperazinyi, 4-(C,-C4)alkylpiperidinyl, N-CCj-C^piperazinyl; wherein Is as defined above; 
and R= is OR'* or NR^R" wherein 
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i. When R' is R«R»N, R« is hydrogen and R» is selected from 
the group consisting of (C,^e)alMr(C3-C8)cydoalkyl, (C2-C8)all<enyl and (Cj-C8)alk^^^ 
w*ierein said alltyl, aiicenyl and all<ynyl are optionaily substituted wherein said 
substituents are seiected from the group consisting of halo, cyano, mercapto, (C,- 
5 C8)aIkylthio, optionally substituted amino, hydroxyl, (C,-C8)aIkoxyl, carboxyl, amidino, 
acylamino, (Cj-C,)helerocycloaIkyl and (Cj-Ce)heterocycloaryl and If comprising more 
than two carbon atoms may be branched, cyclic or unbranched or combinations of 
branched, cyclic and unbranched groups; 

II. when R« Is R'R'N. R« and P? together with the nitrogen to 
10 which they are attached fonn a heterocyclic residue selected from the group consisting 
of optionally substituted aziridinyi, azetidinyl and pyrrolidinyi wherein said substituents 
are selected from the group consisting of halo, cyano, mercapto, (C,-C8)alkylthio, 
substituted or unsubstituted amino, hydroxyl. (C,-Ce)aikoxyl, caiboxyl, amidino and 
acylamino; 

■■S and HI. when Rs is R'*0,R'* is hydrogen or (C,-Ca)aikyl; with the 

proviso that when R^ and R" are hydrogen and R* Is OR'" wherein R" is hydrogen, R'* 
Is not methyl; or 

b. R^ is hydrogen and R* is selected from the group consisting of 
fluoro and OR'" wherein R^" is selected from hydrogen. R"C(=0)- and 

20 R"R"NSOjNHC(0)- wherein R" is selected from amino. (C,-C8)alkyl, amlno(C,- 
C8)alkyl, protected amino(C,-C8)alkyl. phenyl and naphthyl; and R'^ and R" are each 
Independently selected from the group consisting of hydrogen. (C,-C8)aikyl. amlno(C,- 
C8)aikyl. dimethylamlno(C,-Ce)aikyl, cyclo(C3-C8)alkyl. phenyl and naphthyl; or R" and 
R" together with the nifrogen to which they are attached torn a heterocyclic residue 

25 seiected from the group consisting of aziridinyi, azetidinyl. pynrolidinyl. piperldinyl, 
thiazolidlnyl. oxazolldinyl. morpholino. piperazinyl, 4-(C,-C4)aikylpiperidinyl, N-(C,- 
C4)piperazinyl; R^ is a group of the formula A wherein m is defined as above and R^ is 
OR^* or NRWwrfierein 

I. when Rs Is RWN, R^ Is hydrogen and R^ is selected from 

30 the group consisting of (C,^8)alkyl. (C3.C8)cycloaikyl, (Cj.Ce)alkenyl and (Ca-C8)alkynyl; 
wherein said alkyl. alkenyl and aikynyl are optionally substituted wherein said 
substituents are seiected from the group consisting of halo, cyano. mercapto, (C,- 
C8)alkylthio, optionaily substituted amino, hydroxyl, (C,-C8)alkoxyl. carboxyl. amidino. 
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acylamino, (C2-Ca)heterocycloalkyl and (C2-Ce)heterocycloaryl and "rf comprising more 
than two carbon atoms may be branched, cyclic or unbranched or combinations of 
branched, cyclic and unbranched groups; 

11. when R5 is R°R^N, R® and R® together with the nitrogen to 
5 which they are attached form a heterocyclic residue selected from the group consisting 
of optionally substituted azirldinyl, azetidinyl and pyrrolidinyi wherein said substltuents 
are selected from the group consisting of halo, cyano, mercapto, (C,-Ca)alkylthlo, 
substituted or unsubstituted amino, hydroxyl, (Ci-Ce)aikoxyl, carboxyl, amidino and 
acyiamino; 

10 and III. when R^ Is R^^O. R'* is hydrogen or (Ci-C8)alkyi; or 

c. R® is hydrogen, R^ and R* together fomri a group of the fomiula 

=J 

wherein J is O or NOH; and R^ Is OR^* or R^R^N wherein 

i. when R^ is R^R^N, R® is hydrogen and R® is selected from 

1 5 the group consisting of (C,.C8)alkyI, (C3-Ce)cycloalkyl. (C2-CB)alkenyl and (C2-C8)a!kynyl; 
wherein said alkyi, alkenyl and alkynyi are optionally substituted wherein said 
substltuents are selected from the group consisting of halo, cyano, mercapto, (Ci- 
C8)alkyIthio, optionally substituted amino, hydroxyl, (Ci-C8)alkoxyl, carboxyl, amidino, 
acyiamino, (C2.C6)heterocycloalkyI and (C2.Ce)heterocycloaryl and if comprising more 

20 than two carbon atoms may be branched, cyclic or unbranched or combinations of 
branched, cyclic and unbranched groups; or R^ and R^ together with the nitrogen to 
which they are attached form a heterocyclic residue selected from the group consisting 
of aziridinyl, azetidinyl and pyn-olidinyl; 

li. when R^ is R^R^N, R® and R^ together with the nitrogen to 

25 which they are attached form a heterocyclic residue selected from the group consisting 
of optionally substituted aziridinyl. azetidinyl and pyn-olidinyl wherein said substltuents 
are selected from the group consisting of halo, cyano, mercapto, (Ci-C8)alkyithio. 
substituted or unsubstituted amino, hydroxyl, (C,-C8)alkoxyl, carboxyl, amidino and 
acyiamino; 

30 and iii. when R^ is R^^O, R^^ is hydrogen or (C,-C8)alkyl; or 

d. R^ and R* together fonn a group of the formula 

= J 

wherein J is O or NOH; 
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R° is a group of the formula A wherein m and are as defined above; . 
and Is R'*0 or R''R?'N wherein 

I. when R» is R'R'N, R' is hydrogen and R« is selected from 
the group consisting of (C,<:e)2J»<yl.(C3-C8)cycloall«yl,(C2-CB)all<enyi and (Cj-CJall^yl; 
5 wherein said ali«yl, all^enyl and alltynyl are optionally substituted wherein said 
substituents are selected from the group consisting of halo, cyano, mercapto, (C,- 
C8)alkylthio, optionally substituted amino, hydroxyl, (C,-C8)alkoxyl, carboxyi, amidino, 
acylamino, (C2-C6)heterocycioalkyl and (Cj-Cejheterocycloaryl and if comprising more 
than two carbon atoms may be branched, cyclic or unbrandied or combinations of 
10 branched, cyclic and unbranched groups; 

ii. when R^ is R^R^N, R" and R" together with the nitrogen to 
which they are attached torn a heterocyclic residue selected from the group consisting 
of optionally substituted aziridlnyl, azetidinyl and pyn-oiidlnyi wherein said substituents 
are selected from the group consisting of halo, cyano, mercapto, (C,-C8)aIkylthio, 
15 substituted or unsubstituted amino, hydroxyl, (C,^8)alkoxyl, caitooxyl, amidino and 
acylamino; 

and ill. when R^ is R'*0, R'* is hydrogen or (C,-C8)all<yl; or 
or 2. R' and R' together fomi a single bond and 

a. R^ and R« are each hydrogen, R* Is selected from the group 

20 consisting of fluoro and OR" wherein R'° is selected from hydrogen, R"(C=0)- and 
R"R"NS02NHC(0)- wherein R" is selected from amino, (C,-C8)alkyl, amlno{C,- 
Ce)alkyi, protected amlno(Ci-C8)alkyl. phenyl and naphthyl; and R" and R" are each 
Independently selected from the group consisting of hydrogen, (C,-C8)alkyl, amino(C,- 
C8)alkyl, dimethylamino(C,-C8)alkyl, oyclo{C3-C8)alkyl, phenyl and naphthyl; or R" and 

25 R" together with the nitrogen to which they are attached fomi a heterocyclic residue 
selected from the group consisting of aziridlnyl, azetidinyl, pyn-olidinyi, piperidinyl, 
thiazoiidinyl, oxazolidlnyl, morpholino, piperazinyl, 4-(C,-CJaikyipiperidinyl, N-{C,- 
CJpiperazlnyl; and R^ is OR'* or NRW wherein 

1. when R« is R'R'N, R" Is hydrogen and R» is selected from 

30 the group consisting of (C,.C8)alkyl, (C3-C8)cycloalkyl, (Cj-C8)alkenyl and (C2.CB)alkynyl; 
wherein said alkyi, aikenyl and dlkynyl are optionally substituted wherein said 
substituents are selected from the group consisting of halo, <^ano, mercapto, (C,- 
C8)alkylthio, optionally substituted amino, hydroxyl, (C,.C8)alkoxyl, carboxyi, amidino, 
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acylamino, (C2-C6)heterocycloalkyl and (C2-Ce)heterocycloaryl and if comprising more 
tiian two carbon atoms may be branched, cyclic or unbranched or combinations of 
branched, cyclic and unbranched groups; 

ii. when is RWN, and R^ together with the nitrogen to 
5 which they are attached form a heterocyclic residue selected from the group consisting 
of optionally substituted aziridinyl, azetidinyl and pyrrolidinyl wherein said substltuents 
are selected from the group consisting of halo, cyano, mercapto, (C,-Ce)alkylthio, 
optionally substituted amino, hydroxyl, (C,-Ce)alkoxyl, carboxyl, amidino and acylamino; 

and lii. when R® is R^^O, R^* is hydrogen or (Ci-C8)alkyl; with the 

10 proviso that when R^^ is hydrogen then R^ cannot be OR^^ wherein R^* is hydrogen or 
methyl or NR®R® wherein HNR®R® is selected from the group consisting of ammonia, 
methylamine, ethylamine, propylamine, butylamlne, pentylamine, hexylamine, 
heptyiamine, octylamine, aliylamine, B-hydroxyethylamlne, B-chloroethylamine, B- 
giycoxyethylamlhe, aminobutylamine, adamantylmethylamine, cyclopropylamine, 

15 cyclopentylamine, cyclohexylamine, cycioheptylamlne, cyclooctylamine, benzylamlne, 
phenethylamlne, ethyleneamine, pyrrolidine, piperldinyl, dimethylamine, 
aminoethylamine, diglycoamine, B-morphoIinonethylamlne, B-piperidlnoethylamine, 
picolylamine, B-pyrrolidinoethylamine, B-pyridinylethylamine, B-methoxyethylamine, and 
B-N-methylaminoethylamine; or 

20 b. R^ is hydrogen and R^ is selected from the group consisting of 

fiuoro and OR^** wherein R^® is selected from hydrogen, R^'C(=0)- and 
R"R"NS02NHC(0)- wherein R" Is selected from amino, {C,-CB)alkyi, amino(C,- 
C8)alkyl, protected amino(C,-C8)a!kyl, phenyl and naphthyl; and R^^ and R" are each 
independently selected from the group consisting of hydrogen, (C,-C8)alkyl, amino(C,- 

25 C8)alkyi, dimethyiamino(Ci-C8)alkyl, cyclo(C3-C8)alkyl, phenyl and naphthyl; or R" and 
R^^ together with the nitrogen to which they are attached form a heterocyclic residue 
selected from the group consisting of aziridinyl, azetidinyl, pyrrolidinyl, piperidinyl, 
thiazolidinyi, oxazolidinyl, morpholino, piperazinyl, 4-(C,-C4)aIkylpiperidinyI, N-{C,- 
C4)piperazinyl; R® is a group of the formula A wherein m is defined as above and R^ is 

30 OR^* or NR*^R^ wherein 

i. when R® is R^R^N, R® is hydrogen and R® is selected from 
the group consisting of (Ci-C8)a!kyl, (C3-Ce)cycloalkyl, (C2-C8)alkenyl and (C2-C8)alkynyl; 
wherein ssud alkyt, alkenyl and alkynyl are optionally substituted wherein said 
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substituents are selected from the group consisting of halo, cyano, mercapto, (C,- 
C8)al!<ylthio, optionally substituted amino, hydroxyl. (C,-C8)alkoxyl, carboxyl, amidino, 
acylamino, (Cj-CB)heterocycloalkyl and (C2-C6)heterocycloaryl and If comprising more 
than two carbon atoms may be branched, cyclic or unbranched or combinations of 
5 branched, cyclic and unbranched groups; 

ii. when Is R^R'N, R' and R' together with the nitrogen to 
which they are attached form a heterocyclic residue selected from the group consisting 
of optionally substituted aziridlnyl, azetidinyl and pyrrolldlnyl wherein said substituents 
are selected from tiie group consisting of halo, cyano, mercepto, (C,-Ce)all<ylthlo, 
10 substituted or unsubstituted amino, hydroxyl, (C,-C8)alIcoxyl, carboxyl, amidino and 
acylamino; 

and III. when R' Is R^^O, R^* is hydrogen or (C,-C8)alkyl; or 

c. R* is hydrogen, R' and R* together fomi a group of the formula 

=J 

1 5 wherein J is O or NOH; and R^ is OR'* or NR*R' wherein 

I. when R' is R*R»N, R» is hydrogen and R' is selected from 
the group consisting of (C,-C8)alkyl, (C3-C8)cycloalkyl, {C2-C8)alkenyl and (C2-Ca)alkynyl; 
wherein said alkyl, alkenyl and alkynyl are optionally substituted wherein said 
substituents are selected from tiie group consisting of halo, cyano, mercapto, (C,- 

20 Ca)alkylttiio, optionally substituted amino, hydroxyl, (C,-C8)alkoxyl, carboxyl. amicTino. 
acylamino, (C2-C8)heterocycloalkyl and (C2-Ce)heterocycloaryl and If comprising more 
than two carbon atoms may be brsmched, cyclic or unbranched or combinations of 
branched, cyclic and unbranched groups; 

II. when R" Is R"R^N, R* and R' togettier witii ttie nitrogen to 
25 which they are attached fonn a heterocyclic residue selected from the group consisting 

of optionally substituted aziridlnyl, azetidinyl and pyn-olidinyl wherein said substituents 
are selected from tiie group consisting of halo, cyano, mercapto, (C,-Ce)alkylttiio, 
substituted or unsubstituted amino, hydroxyl. (C,-C8)alkoxyl, carboxyl, amidino and 
acylamino; 

30 and ui. when R= Is R'*0. R'* Is hydrogen or (C,-C8)alkyl; or 

d. R' and R* togettier form a group of tiie fonnula =0 or =NOH; R* 
is a group of the fonnula A wherein m and R^ are defined as above; and R^ Is R'^0 or 
R^R^N wherein 
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i. When is R®R®N. R® is hydrogen and R* is selected from 
the group consisting of (C^-Cejalkyl, (C3-CB)cycloall^yI, (C2-C8)alkenyl and (Ca-Ce)alkynyl; 
wherein said alkyi, aikenyl and alkynyl are optionally substituted wherein said 
substituents are selected from the group consisting of halo, cyano, mercapto, (C|- 

5 C8)alkylthio, optionally substituted amino, hydroxyl, (C,-Ca)aIkoxyl, carboxyl. amidino, 
acylamino, (C2-Ce)heterocycloaIkyl and (C2-Ce)heterocycloaryl and if comprising more 
than two carbon atoms may be branched, cyclic or unbranched or combinations of 
branched, cyclic and unbranched groups; 

ii. when R^ is R^R^N, R® and R^ together with the nitrogen to 
1 0 which they are attached fonn a heterocyclic residue selected from the group consisting 

of optionally substituted aziridinyi, azetidinyl and pyn-olidinyl wherein said substituents 
are selected from the group consisting of halo, cyano, mercapto. (C,-Ce)alkylthio, 
substituted or unsubstituted amino, hydroxyl, (C,-C8)alkoxyl, carboxyl, amidino and 
acylamino; 

15 and lii. when R^ is R'^0, R^^ is hydrogen or (C,-C8)alkyl. 

More prefen-ed compounds of the invention are selected from the group 
consisting of compounds of the fomnula I wherein 

1 . R\ R^ R^ and R^ are each hydrogen. R* is fluoro or OR^** wherein R^** is 
selected from hydrogen. R"C(=0)- and R'=R^^NSOaNHC(0)- wherein R'^ is selected 

20 from amino, (C,-C8)alkyl. amino(C,-CB)alkyl, protected amino(C,-C8)alkyl, phenyl and 
naphthyl; and R" and R^^ are each independentiy selected from the group consisting 
of hydrogen. (C,-C8)alkyl, amino(C3-C8)alkyl, dimethylamino(C,-Ca)alkyl, cyclo(C3- 
C8)alkyl. phenyl and naphtiiyl; wherein is as defined above; or R" and R" together 
with the nitrogen to which tiiey are attached fonm a heterocyclic residue selected from 

25 the group consisting of aziridinyi. azetidinyl. pyrrolidinyl, piperldinyl. thiazolidinyl, 
oxazolidinyl, morpholino, plperazinyl,4-(C,-C4)alkylpiperidinyl, and N-(C,-C4)piperazinyl; 
and R® is R®R®N wherein R® is hydrogen and R^ is selected from hydrogen, (C,-Ce)alkyl. 
{C2-C8)alkenyl and (C2-C8)alkynyl; wherein said alkyi. aikenyl and alkynyl groups are 
optionally substituted and said substituents are selected from the group consisting of 

30 halo, cyano, mercapto. (C,-C8)alkytthio, optionally substituted amino, hydroxyl, (C^- 
C8)alkoxyl. carboxyl. amidino, acylamino. (C2-Ce)heterocycloalkyl and (C2- 
C8)heterocycloaryl and if comprising more than two carbon atoms may be branched, 
cyclic or unbranched or combinations of branched, cyclic and unbranched groups; 
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2. R', R^ and R^ are each hydrogen, R* is fluoro or -OR" wherein R" 
is selected from hydrogen, R"C{=0)- and R'2R»NS02NHC{0)- wherein R" is selected 
from amino, (C,-Ce)allqrl, amlno(C,-C8)alkyl. protected amlno(C,-C8)aIkyl, phenyl and 
naphthyl; and R" and R" are each Independently selected from the group consisting 

5 of hydrogen. (C,-Ce)alkyl. amlno(C,.Ce)alkyl, dimethylamlno(C,-C8)alkyl, cycloCCj- 
CB)alkyl. phenyl and naphthyl; wherein is as defined above; or R" and R'^ together 
with the nitrogen to which they are attached form a heterocyclic residue selected from 
the group consisting of aziridinyi, azetidinyl, pyn-olidinyl, piperidinyl, thiazolidinyl, 
oxazolldinyl, morpholino, piperazinyl, 4-(C, -CJalkylplperidinyl, N-(C,-C Jplperazinyl; and 
10 R* Is R''R'N wherein R« and R* together with the nitrogen to which they are attached 
fomfi a 3 to 6 membered heterocycloalkyi or heterocydoaryl ring which is optionally 
substituted vwth one or more groups selected from hydroxyi, halo, cyano, (C,- 
CJaikoxyl. {C,-Ce)alkylthlo, (C2-C8)heterocycIoaIkyl and (C2-C6)heterocycloaryl; 

3. R', R^ R» and R" are each hydrogen, R* is fluoro or OR" wherein R" is 
15 selected from hydrogen. R"C(=0)- and R"R"NSOjNHC(0)- wherein R" is selected 

from amino. (C,-C8)alkyl, amlno(Ci-C8)alkyi. protected amlno(C,-C8)alkyl, phenyl and 
naphthyl; and R" and R" are each independently selected from the group consisting 
of hydrogen. {CyC^aik^, amino{C,.C8)aikyl, dimethylamino(C,-C8)alkyl, cycio(C3- 
C8)alkyl. phenyl and naphthyl; wherein is as defined above; or R". and R" together 
20 with the nitrogen to which they are attached fonn a heterocyclic residue selected from 
the group consisting of aziridinyi. azetidinyl, pyrrolidinyl, piperidinyl. tNazolidinyl. 
oxazolldinyl, morpholino. piperazinyl. 4-{C,.C4)alkyipiperidlnyl and N-CCi-CJpiperazinyl; 
and R5 is R'*0 wherein R'* is (C,-C8)alkyl with the proviso that when R"» is hydrogen 
R" Is not methyl; 

2^ 4. and R2 together forni a single bond. R^ and R" are each hydrogen. 

R* Is fluoro or OR" wherein R" is selected from hydrogen. R"C(=0)- and 
R"R"NS0jNHC(0)- wherein R" Is selected from amino, (C,.C8)alkyl, amlnoCC,- 
C8)alkyl. protected amino{C,-C8)aIkyi, phenyl and naphthyl; and R" and R" are each 
independently selected from ttie group consisting of hydrogen, (C,-C8)alkyl, amino{C,- 

JO Ce)alkyl, dimethyiamlno(C,.C8)alkyl. cyclo(C3.C8)alkyl, phenyl and naphthyl; wherein 
Is as defined above; or R" and R" together with the nifrogen to which they are 
attached fomri a heterocyclic residue selected from fte group consisting of aziridine, 
azetidine, pyn-olidone, piperidinyl. thiazolidinyl. oxazolldinyl. morpholino, piperazinyl. 4- 
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(C,-C4)alkylpiperidinyl and N-(C,-C4)piperazjnyl; and is R^R^N wherein R« is hydrogen 
and R® is selected from hydrogen, optionally substituted (C,-C6)alkyl, optionally 
substituted (C3-Ce)cycloalkyl. optionally substituted (C2-Cg)alkenyl and optionally 
substituted (C2-Cfi)alkynyl wherein the substituents of said alkyi and alkenyl and alkynyl 
5 groups are selected from hydroxyl. halo, cyano, (C,-Ce)alkoxyl, (C,-Ce)aIkylthio, 
(C2-Cg)heterocycloalkyl and (C2-Ce)heterocycloaryl; with the proviso that when R^° is 
hydrogen then R^ cannot be NR^R® wherein HNR®R® is selected from the group 
consisting of ammonia, methylamine, ethylamine, propylamine, butylamine, 
pentylamlne, hexylamine, heptylamine, octylamine, allylamine, B-hydroxyethyiamine. B- 
10 chloroethylamlne, B-glycoxyethylamine, amlnobut^amine, benzylamine, phenethylamine, 
dimethylamine, aminoethylamine. diglycolamine, B-morphoIinoethylamine, B- 
piperldinoethylamlne, B-pyrrolldinoethylamine, B-pyridinylethylamine. B- 
methoxyethylamine. and B-N-methylaminoethylamine; 

5. R^ and R^ together form a single bond, R^ and R® are each hydrogen, 
15 R* is fluoro or OR^** wherein R^** is selected from hydrogen, R^^C(=0)- and 

R^^R^^NSO^NHCP)- wherein R" is selected from amino, (C,-C8)alkyl. amino(C,. 
Ce)alkyl, protected amino(Ci-C8)alkyl, phenyl and naphthyl; and R^^ and R'^ are each 
independently selected from the group consisting of hydrogen, (Ci-C8)alkyl, amino(C,- 
C8)alkyl, dimethylamino(C,-Ce)alkyl, cyclo(C3.C8)alkyl, phenyl and naphthyl; wherein 

20 Is as defined above; or R^* and R^® together with the nitrogen to which they are 
attached form a heterocyclic residue selected from the group consisting of aziridinyl, 
azetidinyl, pyn-olidinyi, piperidinyl, thiazolidinyl, oxazolidinyl, morpholino, piperazinyl, 4- 
(C,-CJalkylpiperidinyl and N-(C,-C4)pipera2inyl; and R^ is R^R^N wherein R' and R^ 
together with the nitrogen to which they are attached form a 3 to 6 membered 

25 heterocycloalkyi or heterocycloaryl ring which is optionally substituted with a group 
selected from hydroxyl, halo, cyano, (C,-C6)alkoxyl, (C,-C8)aIkylthio, 
(C3-C8)heterocycloalkyl and (C^-Cajheterocycloaryl; with the proviso that when R^° is 
hydrogen then NR®R^ cannot be derived from ethyleneamine. pyrrolidine or piperidine; 

6. R^ and R^ together form a single bond, R^ and R® are each hydrogen, 
30 R^ is fluoro or OR^*^ wherein R^^ is selected from hydrogen, R^^C(=0)- and 

R^^R^^NSO^NHCCO)- wherein R^^ is selected from amino, (C,-C8)alkyl, amino(C,- 
C8)alkyl, protected amino(C,-C8)alkyl, phenyl and naphthyl; and R'^ and R^^ are each 
independently selected from the group consisting of hydrogen, (C,-C8)alkyl. amino(Ci- 
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C8)alkyl, dimettiylaniino(C,-C8)alkyl, cyclo(C3-C8)alkyl. phenyl and naphthyl; wherein 
is as defined above; or R" and R" together with the nitrogen to which they are 
attached form a heterocylic residue selected from the group consisting of aziridinyl, 
azetidinyi, pyrroltdinyl, piperidinyl, thiazolidinyl, oxazolidinyl. morpholino, piperazinyl, 4- 
5 (C,-C4)all<ylplperidinyl and N-(C,-C4)piperazinyl; and R= is R'*0 wherein R'* is hydrogen 
or (C,-C8)alkyl; v»rith the proviso that when R" is hydrogen R" cannot be hydrogen or 
methyl and when R"> is R"C(=0), R" cannot be methyl; 

7. R\ R' and R' are each hydrogen, R* and are R* together fonn a group 
selected from =0 and =NOH and R^ is RWN wherein R' is hydrogen and R' is 

1 0 selected from hydrogen, optionally substituted (Ci-Cg)alkyl or optionally substituted (C,- 
Ce)cycloalkyl (C2-Ce)alkenyl and (Cj-Ce)alkynyl wherein the substltuents of said alkyi, 
alkenyl and alkynyl groups are selected from hydroxyl, halo, cyano, (C,-Ce)aIkoxyl, (C,- 
Ca)alkylthio, (C2-Cfl)heterocycloalkyl and (Cj-Ce)h6terocycloaryl; 

8. R\ R* and R° are each hydrogen, R' and R* together form a group 
15 selected from =0 and =NOH and R« is RWN wherein R« and R« together with the 

nitrogen to which they are attached form a 3 to 6 membered heterocycloalkyi or 
heterocydoaryl ring which is optionally substituted with one or more groups selected 
from hydroxyl, halo, cyano, (C,-CB)aIkoxyl, (C,-CB)alkylthlo, {Cz-CJheterocydoalkyl and 
(C2-Cg)heteroeycioaryl; 

20 9. R'. R* and R* are each hydrogen, R' and R* together fonn a group 

selected from =0 and =NOH and R* is R'*0 wherein R'* is hydrogen or (CTC8)alkyl;. 

10. R^ and R^ together fonn a single bond, R^ is hydrogen, R^ and 1=1* 
together form a group selected from =0 and bNOH; 

and R^ is R*ffN wherein R* is hydrogen and R^ is selected from hydrogen, 
25 optionally substituted (C,-Ce)alkyl or optionally substituted (C3-CB)cycioalkyl, (C2- 
Ce)alkenyl and (C2-Ce)alkynyl wherein the substltuents of said alkyI, alkenyl and alkynyl 
groups are selected from hydroxyl, halo, cyano, (C,-Ce)alkoxyl, (C,-Ce)aikylthio, 
{C2-Cg)heterocycloalkyl and (C2-C6)heterocycioaryl; 

11. R^ and R' together fonn a single bond, R« is hydrogen, R^ and R* 
30 together form a group selected from =0 and =NOH and R^ is R^R'N wherein R' and 

R* togeOier vyrfth the nitrogen to which they are attached fonn a 3 to 6 membered 
heterocycloEdkyI or heterocydoaryl ring which is optionally substituted with one or more 
groups selected from hydroxyl, halo, cyano, (C,-C8)alkoxyl, (C,-C6)alkylthlo, 



wo 95/01342 



PCT/IB94/00160 



-13- 

(C2-Ce)heterocycloalkyl and (C2-CB)heterocycloaryl; 

12. and together form a single bond, R^ is hydrogen, R' and R^ 
together form a group selected from =0 and =NOH and R^ is R^^O wherein R^* is 
hydrogen or (Ci-C8)alkyl; 
5 13. R\ R2 and R^ are each hydrogen, R® is a group of the f omnula A wherein 

m and R^ are as defined above. R* fluoro or OR^®; wherein R^° is selected from the 
group consisting of hydrogen, R"C(=0)-, R^SOj- and R^R^^NSOjNHCC^O)-; wherein 
R^^ is selected from the group consisting of amino. (C,-C8)alkyl, aminoCC^-Cglalky'. 
protected amino(C,-C8)aIkyl. phenyl and naphthyl; and R'^ and R'* are each 

10 independently selected from the group consisting of hydrogen, (Ci-C8)alkyl, amino(C,- 
C8)alkyl, dimethylamino(C,-C8)alkyl, cyclo(C3-C8)alkyl, phenyl and naphthyl; and said 
alkyi, phenyl and naphthyl groups may be substituted with one or more residues 
selected from the group consisting of (C,-Ce)alkyl, halo, nitro, amino, azido and (C,- 
C8)alko)cyl; and R^ is R^R^N wherein R^ is hydrogen and R® is selected from hydrogen, 

15 optionally substituted (C^-Ce)alkyi, optionally substituted (C3-Ce)cycloalkyl, optionally 
substituted (C2*C8)alkenyl and optionally substituted (C^-Cgjalkynyi wherein the 
substituents of said alkyI, alkenyl and aikynyl groups are selected from hydroxyl, halo, 
cyano, {C,-C8)alkoxyl, (C,-C8)alkylthio, (C2-Ce)heterocycloalkyI and 
(C2-Ce)heterocycloaryl; 

20 14. R\ R2 and R^ are each hydrogen, R^ is a group of the fomiula A wherein 

m and R^ are as defined above, R* is fluoro or OR'**; wherein R'° is selected from the 
group consisting of hydrogen, R"C(=0)-, R^SOi- and R^ W^NSOjNHCC^O)-; wherein 
R" is selected from the group consisting of amino. (C,-C8)alkyl, amino(Ci-C8)alkyl, 
protected amlno{Ci-C8)alkyl, phenyl and naphthyl; and R'^ and R'® are each 

25 independently selected from the group consisting of hydrogen, (C,-CB)aIkyI, amlno{C,- 
Ce)alkyl, dimethylamino(Ci-C8)alkyl, cyclo(C3-C8)alkyl, phenyl and naphthyl; and said 
alkyI, phenyl and naphthyl groups may be substituted with at least one residue selected 
from the group consisting of (C,.C8)alkyl, halo, nitro. amino, azido and (C^-CB)alkoxy!; 
and R^ is R^R^N wherein R^ and R^ together with the nitrogen to which they are 

30 attached form a 3 to 6 membered heterocycloalkyi or heterocycloaryl ring which is 
optionally substituted with at least one group selected from hydroxyl, halo, cyano, (C,- 
C6)alkoxyl, (C,-C6)aIkylthio, (C2-Ce)heterocycloalkyl and (C2-C6)heterocycloaryl; 

15. R\ R^ and R^ are each hydrogen, R® is a group of the formula A wherein 
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m and R' are as defined above, R* is OR''' or fluoro; wherein R'" is selected from the 
group consisting of hydrogen, R"C(=0)-. R"SOj- and R"R"NS02NHC(=0)-; wherein 
R" is selected from the group consisting of amino, (C,-Ca)alkyl, amlno(C,-C8)alkyl, 
protected amino(C3-C8)alkyl, phenyl and naphthyl; R" and R" are each Independently 
5 selected from the group consisting of hydrogen, (C,-Ce)alkyl, amino{C,-C8)alkyl, 
dimethylamino(C,-C8)alkyl, cyclo(C3-C8)alkyl, morpholino, N-methylpiperazinyl, phenyl 
and naphthyl; and said alkyi, phenyl and naphthyl groups may be substituted with one 
or rnore residues selected from the group consisting of (C,.C8)alkyl, halo, nitro, amino, 
azido and (C,-C8)aIkoxyl; and R^ is R'*0 wherein R'* is hydrogen or (C,-Ce)alkyl; 

10 16. R' and R' togetiier fonn a single bond, R' Is hydrogen. R« is a group of 

flie fomnula A wherein m and R' are as defined above, R* is OR'" or fluoro; wherein R'° 
is selected from tine group consisting of hydrogen, R"C(=0)-, R^SOj- and 
R"R"NS02NHC(=0).; wherein R" is selected from tiie group consisting of amino, (C,- 
C8)alkyl, amlno(C,-C8)alkyl, protected amlno(C,-C8)alkyl, phenyl and naphthyl; and R" 

15 and R" are each independentiy selected from the group consisting of hydrogen, (C,- 
C8)alkyl, amino(C,-C8)alkyl, dimethylamino(C,-C8)alkyl, cyclo(C3.C8)alkyl, phenyl and 
naphttiyl and said alkyI, phenyl and naphthyl groups may be substituted witti one or 
more substituente selected from ttie group consisting of (C,-C8)alkyl, halo, nitro, amino, 
azido and (Ci-C8)alkoxyl; 

20 and R^ is R^R'N wherein R» Is hydrogen and R« is selected from hydrogen, 

optionally substituted (C,-Ce)alf<yt. optionally substituted (C3.C8)cycloalkyl. optionally 
substituted {C3-Ce)alkenyl and optionally substituted {C2-CB)alkynyl wherein the 
substituents of said alkyI and alkenyl and alkynyl groups are selected from hydroxyl, 
halo, cyano, (C,-Ce)alkoxyl, (C,-Ce)alkylthio, (C2.Ce)heterocycloalkyl and 

25 (C2-C8)heterocycloaryl; 

1 7. R' and R= togetiier form a single bond, R' is hydrogen, R° is a group of 
tiie fonnula A wherein m and R' are as defined above, R* is OR" or fluoro; wherein 
is selected from the group consisting of hydrogen, R"C(=0)-, R"S02- and 
R"R"NS03NHC{=0)-; wherein R" is selected from the group consisting of amino, (C,- 

30 C8)alkyl, amino(C,-CB)alkyl, protected amino{C,-Ce)alkyI, phenyl and naphthyl; and R" 
and R" are each independentiy selected from the group consisting of hydrogen, (C,- 
Ca)alkyl. amino(C,-CB)alkyl, dlmethylamlno(C,-C8)alkyl. cyclo(C3-C8)aIkyl. phenyl and 
naphthyl; and said alkyl. phenyl and naphthyl groups may be substituted witti one or 
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more residues selected from the group consisting of (C^-CB)alkyl. halo, nitro. amino, 
azido and (C,-C8)alkoxyl; and is R^R^N wherein R® and R^ together with the nitrogen 
to which they are attached fonn a 3 to 6 membered heterocycloaikyi or heterocycloaryl 
ring which is optionally substituted with at least one group selected from hydroxyl, 
5 halo, cyano, {C,-C5)aiko)cyl, (Ci-Cfi)alkylthio, {C2-C6)heterocycloalkyl and 
(C2-CQ)heterocycloaryi; 

18. R^ and R* together form a single bond, R^ is hydrogen, R° is a group of 
the fonnula A wherein m and R^ are as defined above, R* is 0R^° or fluoro; wherein R^° 
is selected from the group consisting of hydrogen, R"C(=0)-, R^'SOj- and 

10 R"R^^NS02NHC(=0)-; wherein R" is selected from the group consisting of amino, (C,- 
C8)alkyl, amlno(C,-Ce)alkyl, protected amino(C,-C8)alkyI, phenyl and naphthyl; and R^^ 
and R" are each Independently selected from the group consisting of hydrogen, (C,- 
C8)alkyl. amino(C,-C8)alkyl, dimethylamino{C,-C8)aIkyI. cyclo(C3-C8)alkyI, phenyl and 
naphthyl; and said alkyi, phenyl and naphthyl groups may be substituted with one or 

15 more residues selected from the group consisting of (C,-Ce)alkyl, halo, nitro, amino, 
azido and {C,-CB)alkoxyl; and R^ is R'^0 wherein * is hydrogen or (C,-C8)alkyl; 

1 9. R' and R' are each hydrogen, R^ is a group of the formula A wherein m 
is and R^ are defined above. R^ and are R* together form a group selected from =0 
and =NOH and R^ is R^R®N wherein R® is hydrogen and R® is selected from hydrogen, 

20 optionally substituted (C^-CQ)alkyl, optionally substituted (C3-Cs)cycloalkyl, optionally 
substituted (C2-Ce)alkenyl and optionally substituted (C2-C6)^l^ynyl wherein the 
substituents of said alkyi, alkenyl and alkynyl groups are selected from hydroxyl, halo, 
cyano, (C,-Ce)alkoxyl, (C,-C6)alkylthlo, (Ca-Ce)heterocycloalkyl and 
(C2-Ce)heterocycloaryl; 

25 20, R^ and R^ are each hydrogen, R° is a group of the formula A wherein m 

and R^ are as defined above, R^ and R^ together fomn a group selected from =0 and 
=NOH and R^ is R^R^N wherein R^ and R® together with the nitrogen to which they are 
attached form a 3 to 6 membered heterocycloaikyi or heterocycloaryl ring which Is 
optionally substituted with one or more groups selected from hydroxyl, halo, cyano, (C,- 

30 Ce)alkoxyI, (C,-Ce)alkylthio, (Cj-CejheterocycloalkyI and (C2-Ce)heterocycIoaryl; 

21 . R' and R^ are each hydrogen, R^ is a group of the formula A wherein m 
and R' are as defined above, R^ and R^ together fomn a group selected from =0 and 
=NOH and R® Is R^*0 wherein R^* is hydrogen or (C,-C8)alkyl; 
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22, R' and together form a bond, R^ is a group of the formula A wherein 
m and=^R? are as defined above, and R* together form a group selected from =0 and 
=NOH and R^ is RWN wherein R« is hydrogen and R» is selected from hydrogen, 
optionally substituted {C,-Ce)aikyl or optionally substituted {C3-C6)cycloalkyl, (Cj- 

5 C,)alkenyl and (C2-Ce)all<ynyl wherein the substltuents of said alkyi and alkenyl and 
alkynyl groups are selected from hydroxyl, halo, cyano, (C,-Ca)alkoxyl, (C,-CB)alkylthio, 
(Cj-Ce)heterocycloalkyl and {C2-C6)heterocycloaryl; 

23. R' and R' together forni a bond, R» is a group of the formula A wherein 
m and R' are as defined above, R' and R* together form a group selected from =0 and 

1 0 =NOH and R^ Is RWN wherein R" and R^ together with the nitrogen to which they are 
attached fomn a 3 to 6 membered heterocycloalkyi or heterocydoaryi ring which is 
optionally substituted with one or more groups selected from hydroxyl, halo, cyano, (C,- 
C6)aIkoxyl, (C,-C6)alkylthio, (Cj-C6)heterooycloalkyl and (Cj-Cgjheterocycloaryl; 
or 24. R' and R' together fonri a bond, R» Is a group of the fomnula A wherein 
15 m and R' are as defined above, R' and R* together form a group selected from =0 and 
=NOH and R^ is R"0 wherein R" is hydrogen or (C,-C8)alkyl. 

Most prefen-ed compounds of the Invention are selected from the group 

consisting of 

1 7-Amlno-4,5-dihydro-1 7-demethoxy-geldanamycin; 
20 17-Methylamino-4,5-dlhydro-17-demethoxygeldanamycin; 

1 7-Cyclopropylamlno-4,5-dlhydro-l 7-demethoxygeldanamycln; 

1 7-(2'-Hydroxyethylamino)-4,5-dihydro-1 7-demethoxygeldanamycin; 

17-(2.Methoxyethylamino)-4,5-dlhydro-17-demethoxygeidanamycin; 

1 7-(2'-Ruoroethylamlno)-4,5-dihydro-1 7-demethoxygeldanamycin; 
25 1 7-[s-(-l-)-2-Hydroxypropylamino]-4,5-dihydrD-1 7-demethoxygeldanamycin; 

1 7-Azelidin-1 -yl-4,5-dihydro-1 7-demethoxygeldanamycin; 

17-(3-Hydroxya2etidin-1.yl)-4,5-dihydro-17-demethoxygeldanamycin; 

1 7^etidin-1 -yl-4,5.dihydro-1 1 -a-fiuoro-1 7-demethoxygeldanamycin; 

1 7rA2etidln-1 -yl-1 7-demethoxygeldanamycin; 
JO 1 7-(2'-Cyanoethylamino)-1 7-demethoxygeldanamycin; 

1 7-(2'-Fiuoroethylamino)-1 7-demethoxygeldanamycln; 

17-Amlno-22-(2'-methoxyphenacyl)-17-demethoxygeldanamyc!n; 

1 7^ino-22-(3'-methoxyphenacyl)-1 7-demethoxygeldanamycin; 
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1 7-Amino-22-(4'-chlorophenacyl)-1 7-demethoxygeldanamycIn; 
1 7-Amino-22-(3',4'-dichiorophenacyl)-1 7-demethoxygeldanamycin; 
1 7-Amino-22-(4'-amino-3'-iodophenacyl)-1 7-demethoxygeldanamycln; 
1 7-Amino-22-(4'-azldo-34odophenacyl)-1 7-demethoxygeIdanamycin; 
5 1 7-Amino-1 1 -a-fluoro-1 7-demethoxygeIdanamydn; 

1 7-Allylamino-1 1 -a-fIuoro-1 7-demethoxygeldanamycin; 
1 7-PropargyIamino-1 1 -o-fluoro-l 7-demethoxygeldanamycln; 
17-(2'-Fluoroethylamlno)-11-a-fluoro-17-demethoxygeldanamycin; 
1 7-Azetidin-1 -yl-1 1 -(4'-a2idophenyI)sulfamylcarbonyH 7-demelhoxygeldanamycin; 
10 1 7-(2 -RuoroethylamIno)-1 1 -keto-1 7-demethoxygeldanamycin; 

1 7-A2etidin-1 -yl-1 1 -keto-1 7-demethoxygeldanamycin; and 
1 7-(3 -Hydroxyazetidin-I -yl)-1 1 -keto-1 7-demethoxygeldanamycin. 

This invention also relates to a pharmaceutical composition comprising 
an antitumor or oncogene product inhibiting or cancer preventing or treating effective 
15 amount of a compound of the formula I, or a phamriaceutically acceptable salt or 
prodrug thereof, and a phamriaceutically acceptable carrier. 

This invention also relates to a method of inhibiting an oncogene product in a 
mammal, including a human, comprising administering to said mammal an oncogene 
product inhibiting effective amount of a compound of the . formula I or a 
20 pharmaceutically acceptable salt or prodrug thereof. 

This invention also relates to a method of inhibiting an ErbB-2, src, Ick, fyn or 
abl oncogene product in a mammal, including a human, comprising administering to 
said mammal an ErbB-2, src, Ick, fyn or abl oncogene product inhibiting effective 
amount of a compound of the formula I or a phamiaceutically acceptable salt or 
25 prodrug thereof. 

This invention also relates to a method of treating or preventing cancer in a 
mammal, including a human, comprising administering to said mammal an antitumor 
or oncogene product Inhibiting effective amount of a compound of the formula I or a 
pharmaceutically acceptable salt or prodrug thereof. 
30 This invention also relates to a method of preventing or inhibiting the growth of 

a tumor in a mammal, including a human, comprising administering to said mammal 
an antitumor effective amount of a compound of the fomnula I or a pharmaceutically 
acceptable salt or prodrug thereof. 
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This Invention edso relates to a method of inhibiting growth factors that play an 
Important role in uncontrolled cell proliferation such as the EGF receptor, the NGF 
receptor, the PDGF receptor and the insulin receptor in a mammal, Including a human, 
comprising administering to said mammal a growth tector inhibiting effective amount 
5 of a compound of the formula I or a pharmaceuticaliy acceptable salt or prodmg 
thereof. 

The phannaceutlcally acceptable salts of the present Invention are those which 
are non-toxic at the dosages administered. Since compounds of the invention may 
contain basic groups, acid addition salts are possible. Phamiaceutically acceptable 
1 0 acid addition salts Include, for ©cample, the hydrodiloride, hydrobromide, hydroiodlde, 
sulfate. bisuKate. phosphate, acid phosphate, acetate, lactate, maleate, mesylate, 
fumarate. citrate, acid citrate, tartrate, bitartrate, succinate, gluconate and saccharate 
salts. 

Typical pharmaceuticaliy acceptable anions include the acetate; 
15 benzenesulfonate; benzoate; bicarbonate; bitartrate; bromide; calcium edetate; 

camsylate; carbonate; chloride; citrate; dihydrochloride; edetate; edisylate; estolale; 

esylate; fumarate; glueeptate; gluconate; glutamate; glycollylarsnilate; hexylresorcinale; 

hydroxynaphthoate; iodide; isothionate; lactate; lactoblonate; malate; maleate; 

mandelate; mesylate; methylbromide; methylnitrate; methylsuHate; mucate; napsylate; 
20 nitrate; pamoate (embonate); pantothenate; phosphate; polygalacturonate; salicylate; 

stearate; subacetate; succinate; sulfate; tannate; tartrate; and teoclate. 

Unless indicated othenwise, the alkyi, alkoxy, and alkenyl moieties referred to 

herein may comprise linear, branched and cyclic moieties and combinations thereof 

and the temi "halo" includes fluoro. chloro, bromo and lodo. It will be understood, 
25 however that a group comprising only 1 or 2 atoms cannot be branched or cyclic. 

Examples of alkyi groups are methyl, ethyl, propyl, cyclopropyl, Isopropyl, butyl, t-butyl, 

cydobutyl, pentyl, isopentyl, cyclopentyl, hexyl and cyclohexyl. 

Furthenriore, unless otherwise Indicated optionally substituted means 

comprising from zero to the meodmum number of substituents, e.g., 3 for a methyl 
30 group, 1 for a hexyl group and 5 for a phenyl group. 

The active compounds of the invention may be administered orally, topically, 

parenterally, by inhalation spray or rectally In dosage unit fonnulallons containing 

conventional non-toxic phannaceutlcally acceptable earners, adjuvants and vehicles. 
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The term parenteral as used herein includes subcutaneous injections, 
Intravenous, intramuscular, intrastemal injection or infusion techniques. 

Detailed Description of the Invention 
The following reaction schemes illustrate the preparation of the compounds of 
5 the formula I. In the reaction schemes and discussion that follow, except where 
othenwise indicated. R\ R^, R*. R^ R«. R^ R^, R^ and R'° are defined as for formula I 
above. 
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As shown in Scheme 1 compound 2 is fomied by condensation of the 
geldanamyacin or 4,5-dihydrogeldanamyacin 1 with an amine R^R^NH. This reaction 
is generally carried out by mixing the amine and the ansamycin in an inert solvent such 
as chloroform, methylene chloride, N.N-dimethylfonnamide (DMF). pyridine, acetonitrile, 
5 tetrahydrofuran (THF) or a lower alcohol, preferably chlorofonn or methylene chloride, 
at a temperature from about ambient temperature to the reflux temperature of the 
solvent, preferably from about ambient temperature to about 65°C. 

The conversion of 1 or 2 to 3 is generally can-ied out by oxidizing 2 with 
standard oxidizing reagents such as pyridinium chlorochromate in methylene chloride, 

10 pyridinium dichromate in DMF, oxalyl chloride/dimethyl sulfoxide (DMSO) in methylene 
chloride, Dess-Martin periodinane in chloroform, and Jones reagent in acetone, 
preferably Dess-Martin periodinane in chloroform at reflux. Those skilled in the art will 
recognize that these reagents can be used with additional, inert solvents and at 
temperatures ranging from -600C to the reflux temperature of the solvent. 

15 The conversion of 3 to 4 is generally camed out by reacting 3 with 

hydroxylamine hydrochloride In the presence of a base (e.g., sodium acetate, pyridine, 
sodium carbonate, sodium hydroxide, potassium cartDonate, and triethyiamine) in water 
or a lower alcohol solvent at about 0°C to about lOO^'C. Preferably, 3 is combined 
with hydroxylamine hydrochloride in the presence of triethyiamine in ethanol at room 

20 temperature. 

The conversion of 3 to 5 is generally carried out under standard reductive 
amination conditions such as combining the amine and 3 in an inert solvent (e.g., 
halogenated (C^-Ce) alkanes and (C^-Ce)aicohols) \Arith a suitable reducing agent (e.g., 
sodium borohydride, sodium cyanoborohydride, sodium triacetoxyborohydride and 

25 formic acid), optionally In the presence of a dehydrating agent (e.g., sodium sulfate, 
molecular sieves, and calcium sulfate), at temperatures ranging from about ambient 
temperature to the reflux temperature of the solvent. Preferably, the reaction is carried 
out by combining 3, the amine, sodium triacetoxyborohydride and sodium sulfate in 
1 ,2-dichloroethane at ambient temperature. 

30 As shown in Scheme 2 compound 1 or 2 can be selectively 22-N-alkylated to 

afford 6 by treatment with a base, such as a (C,-Ce) alkoxide, in a polar solvent, for 
instance dimethylformamlde or dimethyl sulfoxide, followed by reaction with an 
appropriate alkylating agent, for example, an alkyi halide. Reaction temperatures are 
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msdntained between about 5 and about 65°C, optimally from about 5 to about 25^C. 
Alternatively, the compound 1 or 2 can be reacted with anhydrous potassium carbonate 
and the alkyi halide In acetone at reflux. 

Compound 7 can be prepared by treating compound 1 or 2 with 
5 diethylaminosuifurtrifluorlde (DAST). This reaction is performed in an inert solvent (e.g., 
methylene chloride, chloroform and dichloroethane) at low temperature of about -78 to 
about O^C, preferably from about -78 to about -50^C. Optimally, the reaction is 
quenched at low temperature with dilute aqueous base, for example 5% sodium 
bicarbonate. 

1 0 Compound 1 or 2 can be converted to 1 1 -0-acyl or 1 1 -0-sulfonyl derivatives by 

treatment with acylating or sulfonating agents in the presence of non-nucleophilic 
bases. The acylating agents include acid anhydrides, halides and isocyanates. 
Sulfonating agents include sulfonyl halides and anhydrides. 

Solvents used in these reactions include a wide variety of aprotic polar and non- 

15 polar media, for example, acetone, chlorofomi, ethyl acetate, DMF, pyridine, 
tetrahydrofuran. Bases used include 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU), 
triethylamine and 4-dimethylaminopyridine. If desired, compounds 3-7 wherein is 
R^^O may be converted to compounds 3-7 wherein Is R®R®N by the method for 
converting 1 to 2 in Scheme 1. 

20 The preparation of other compounds of the formula I not specifically described 

above can be accomplished using combinations of the above reactions that will be 
clear to those skilled in the art in view of the foregoing disclosure. 

The compounds of formula I and their pharmaceufically acceptable salts are 
useful as antitumor agents (including, but not limited to anticancer agents) and 

25 oncogene product inhibitors. They are useful, for example, In inhibiting the ErbB-2, src, 
Ick, fyn and abl oncogene products. They are also useful in inhibiting certain growth 
factors that play an important role in uncontrolled cell proliferation such as the EGF 
receptor, the NGF receptor, the PDGF receptor and the insulin receptor. 

The ability of the active compounds to inhibit the ErbB-2 oncogene product may 

30 be determined by the following method for detemnining the pi 85 concentrations in 
SKBr3 cells. 

SKBr3 human breast cancer cells, obtained from the ATCC, Rockville, Maryland 
were seeded in 8 well tissue culture plates (9.5 cmVweli, Falcon, Becton Dickenson, 
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Lincoln Park, NJ) at 5 x 10^ cells/well in 2 ml McCoys medium, supplemented with 10% 
fetal calf semm and glutamine. Cells were allowed to attach overnight at 37^C in a 5% 
CO2 atmosphere. 

The compounds are dissolved in DMSO and tested over a range of 
5 concentrations by addition to the medium, followed by Incubation at 37°C for 6 hours. 
At the end of the incubation, the medium is aspirated from the well, and the cells are 
washed twice with 2 ml of TNK buffer (50 mM tris (hydroxymethyl)aminomethane 
hydrochloride, 140 mM NaCI, 3.3 mM KCI, 0.5 mM sodium orthovanadate, adjusted to 
pH 7.4). The cells are then lysed by addition of 250 fA boiling Laemmli sample buffer 

10 (140 mM tris(hydroxymethyl)aminomethane hydrochloric acid, pH 6.8, 5.7% sodium 
dodecyl sulfate, 29% glycerol) with shaking. The cell iysate is transfen-ed to a tube and 
then placed in a boiling water bath for 5 mins. The lysates are then sonicated with a 
probe sonicator and stored at -70 °C until analysis. 

The p185 concentration of each sample may be detennined by standard 

15 immunobiotting procedures essentially as described by Hariow and Lane fAntibodies: 
A Laboratory Manual . Cold Spring Harbor Laboratory, 1988). A standard portion of 
each sample is mixed with dithiothreitol (10% added of a 1M solution), and then a 
portion corresponding to - 10//g of protein is blotted onto a nitrocellulose membrane 
(BA-S, Schleicher and Schuell, Keene, New Hampshire) equilibrated with rinse buffer 

20 (10 mM Tris hydrochloric acid pH 7.4, 150 mM NaCI) by use of a dot blot apparatus 
(Mini-fold, Schleicher and Schuell, Keene, New Hampshire) with an underiayer of filter 
paper. The wells are rinsed with 200 //I of a rinse buffer, blocked by incubation with a 
blocking buffer (5% bovine serum albumin, 1% ovalbumin in rinse buffer), and then 
incubated for 4 to 12 hours with a 1:1000 dilution of NT1, an affinity purified rabbit 

25 polyclonal antibody raised by standard methods (Hariow and Lane, Antibodies, A 
Laboratory Manual . Cold Spring Harisor Laboratory, 1988) against a peptide 
representing the C-terminal domain of human pi 85 (sequence, TAENPEYLGLDVPV, by 
the standard 1 letter amino acid code). The membrane is then rinsed twice for 10 
minutes with rinse buffer and once for 10 minutes in rinse buffer with 0,05% Triton X- 

30 100, and then twice more for 10 minutes In rinse buffer. The membrane is then 
incubated wth a 1:3000 dilution of horseradish peroxidase labeled donkey anti-rabbit 
antibody (Amersham, Arlington Heights, Illinois) in a rinse buffer witii shaking for 2^45 
minutes. The membrane is then again rinsed twice for 10 minutes in the rinse buffer, 
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once for 10 minutes in the rinse buffer with 0.05% Triton X-100, and then twice more 
for 10 minutes in the rinse buffer. The p185 is then visuaiized with the ECL Detection 
Kit (Amersham, Arlington l-leights, lilinois) and recorded with Hyperfilm-ECL (Amershami 
Arlington i-ieights, Illinois). The pi 85 is then estimated by densitometric analysis of the 
5 film. IC50 values are detemiined by reference to the p185 content of samples of cells 
exposed only to vehicle (DMSO) and measured as described. 

The ability of the active compounds to inhibit the ErbB-2 oncogene product may 
. be detennined by following the method of Kamps et al., Oncogene . 2, 305-315 (1988) 
for determining the phosphorylation of pi 85 in SKBR3 and other ErbB*2 transformed 
10 cell lines. 

The ability of the active compounds to inhibit the growth of certain human 
carcinoma cells may be determined by the methods of Alley et al., Cancer Research 
48, 589-601 (1988) using SKBrS and MCF7 cell lines. This reference is incorporated 
herein in its entirety. 

15 When the compounds of the formula I and their pharmaceutically acceptable 

salts are used as antiproliferative agents, such as anticancer agents, they can be 
administered to a mammalian subject either alone or, preferably, in combination with 
pharmaceutically acceptable carriers or diluents in a pharmaceutical composition 
according to standard pharmaceutical practice. The compounds can be administered 

20 orally or parenterally. Parenteral administration includes Intracenous, intramuscular, 
intraperitoneal, subcutaneous and topical. 

in general, the active compounds are administered in dosages ranging from 
about 0.1 mg to about 20 mg per kg of body weight as needed (e.g., every 4 to 6 
hours), preferably from about 0.1 to about 15 mg per kg of body weight; variations will 

25 necessarily occur depending upon the condition of the subject being treated and the 
particular compound and dosage form being administered. It is to be noted that these 
compounds may be administered in combination with pharmaceutically acceptable 
carriers by either of the routes previously indicated, and that such administration can 
be carried out in both single and multiple dosages. 

30 The active compounds of the invention may be administered orally, topically, 

parenterally, by inhalation spray or rectaily in dosage unit fomiulations contdning 
conventional non-toxic pharmaceutically acceptable carriers, adjuvants and vehicles. 
The term parenteral as used herein Includes subcutaneous injections, intravenous, 
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intramuscular, Intrastemal injection or infusion techniques. 

The phamfiaceutical compositions containing the active ingredient may be In a 
fonm suitable for oral use, for example, as tablets, troches, lozenges, aqueous or oily 
suspensions, dispersible powders or granules, emulsions, hard or soft capsules, or 

5 syrups or elixirs. Compositions intended for oral use may be prepared according to 
any method known to the art for the manufacture of pharmaceutical compositions and 
such compositions may contain one or more agents selected from the group consisting 
of sweetening agents, flavoring agents, coloring agents and preserving agents In order 
to provide pharmaceutically elegant and palatable preparations. Tablets contain the 

10 active ingredient in admixture with non-toxic phannaceutically acceptable excipients 
which are suitable for the manufacture of tablets. These excipients may be, for 
example, inert diluents, such as calcium carbonate, sodium carbonate, lactose, calcium 
phosphate or sodium phosphate; granulating and disintegrating agents, for example, 
com starch, or alginic acid; binding agents, for example, starch, gelatin or acacia, and 

15 lubricating agents, for example magnesium stearate, stearic acid or talc. The tablets 
may be uncoated or they may be coated by known techniques to delay disintegration 
and absorption in the gastrointestinal tract and thereby provide a sustained action over 
a longer period. For example, a time delay material such as glyceryl monostearate or 
glyceryl distearate may be employed. They may also be coated by the techniques 

20 described in, e. g., the U.S. Pat. Nos. 4,256.108; 4,166,452; and 4,265,874 to form 
osmotic tiierapeutic tablets for control release. 

The hard capsules for oral use may also be presented as gelatin capsules 
wherein the active ingredient is mixed with an inert solid diluent, for example, calcium 
carbonate, calcium phosphate or kaolin, or whereas the soft capsules may be 

25 presented as gelatin capsules wherein the active ingredient is mixed water or an 
oil medium, for example peanut oil. liquid paraffin, or olive oil. 

Aqueous suspensions contain the active materials in admixture with excipients 
suitable for the manufacture of aqueous suspensions. Such excipients are suspending 
agents, for example, sodium carboxymethylcellulose, metiiylcellulose, hydroxy- 

30 propylmethylcellulose, sodium alginate, polyvinyl pyn-oiidone, gum tragacanth and gum 
acacia; dispersing or wetting agents may be a naturally-occuning phosphatide, for 
example lecrthin, or condensation products of an alkylene oxide with fatty acids, for 
example polyoxyethylene stearate, or condensation products of ethylene oxide wiUi 
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long chain aliphatic alcohols, for example heptadecaethyleneoxycetanol, or 
condensation products of ethylene oxide with partial esters derived from fatty acids and 
a hexltol such as polyoxyetiiylene sorbitol monooieate, or condensation products of 
ethylene oxide with partial esters derived from fatty acids and hexltol anhydrides, for 

5 example polyethylene sorbitan monooieate. The aqueous suspensions may also 
contain one or more presen^atlves, for example ethyl, or n-propyl, p-hydroxybenzoate, 
one or more coloring agents, one or more flavoring agents, and one or more 
sweetening agents, such as sucrose or saccharin. 

Oily suspensions may be fonnulated by suspending the active Ingredient in a 

1 0 vegetable oil, for example arachis oil, olive oil, sesame oil or coconut oil, or In a mineral 
oil such as liquid paraffin. The oily suspensions may contain a thickening agent, for 
example beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as those set 
forth above, and flavoring agents may be added to provide a palatable oral preparation. 
These compositions may be presen/ed by the addition of an anti-oxidant such as 

15 ascorbic acid. 

Dispersible powders and granules suitable for preparation of an aqueous 
suspension by the addition of water provide the active ingredient in admixture witii a 
dispersing or wetting agent, suspending agent and one or more preservatives. Suitable 
dispersing or wetting agents and suspending agents are exemplified by those already 

20 mentioned above. Additional excipients, for example sweetening, flavoring and coloring 
agents may also be present. 

The phannaceutical compositions of the Invention may also be in the form of oil- 
in water emulsions. The oily phase may be a vegetable oil, for example, olive oil or 
arachis oil; a mineral oil such as liquid paraffin or mixtures of these. Suitable 

25 emulsifying agents may be naturally occurring gums, for example, gum acacia or gum 
tragacanth; naturally-occurring phosphatides such as example soy bean and lecithin; 
and esters or partial esters derived from fatty acids and hexitol anhydrides, for example, 
sorbitan monooieate, and condensation products of the said partial esters with ethylene 
oxide, for example polyoxyethylene sori^itan monooieate. The emulsions may also 

30 conteun sweetening and flavoring agents. 

Syaips and elixirs may be formulated witii sweetening agents, for example 
glycerol, propylene glycol, sorbitol or sucrose. Such formulation may also contain a 
demulcent, a preservative and flavoring and coloring agents. The pharmaceutical 
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composttions may be in the form of a sterile injectable aqueous or oleaginous 
suspension. This suspension may be fomiulated according to the known art using 
those suitable dispersing or wetting agents and suspending agents which have been 
mentioned above. The sterile injectable preparation may also be a sterile injectable 

5 solution or suspension In a non-toxic parenterally-acceptable diluent or solvent, for 
example as a solution in 1 ,3-butane diol. Among the acceptable vehicles and solvents 
that may be employed are water, Ringer's solution and Isotonic sodium chloride 
solution. In addition, sterile, fixed oils are conventionally employed as a solvent or 
suspending medium. For tills purpose any bland fixed oil may be employed including 

10 synthetic mono or diglycerides. In addition, fatty acids such as oleic acid find use In 
the preparation of injectables. 

The active compounds of the invention may also be administered in the form of 
suppositories for rectal administration of the drug. These compositions can be 
prepared by mixing the drug witti a suitable non-initating excipient which is solid at 

1 5 ordinary temperatures but liquid at the rectal temperature and will therefore melt In the 
rectum to release the drug. Such materials include cocoa butter and polyethylene 
glycols. 

For topical use, creams, ointments, Jellies, solutions or suspensions, etc., 
containing the active compounds of the invention are employed. 

20 For administration by inhalation, the active compounds of the invention are 

conveniently delivered In tiie fomn of an aerosol spray presentation from pressurized 
packs or a nebulizer. The prefen'ed composition for inhalation is a powder which may 
be fomnulated as a cartridge from which the powder composition may be inhaled with 
the aid of a suitable device. In the case of a pressurized aerosol, the dosage unit may 

25 be detemnined by providing a valve to deliver a metered amount. 

One or more other active compounds may be added to the formulations 
described above to provide formulations for combination tiierapy. Such compounds 
include cytostatic, cytotoxic and antiemetic agents conventionally used in cancer 
chemotherapy, such as adriamycin. 

30 The following examples illustrate the invention but are not to be construed as 

limiting the same. All melting points are uncorrected. In the Examples, "BOC" refers 
to t-butoxycarbonyl. 
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EXAMPLES 
General Methods 

High pressure liquid chromatography (HPLC) was performed at 1.0 mL/minute 
with 254 nm detection on a 250 x 4.6 mm Dupont Zorbax Sil (trademark) column eluted 
5 Isocratlcally by a two-pump/mlxer system supplying the Indicated mixture of 1% 
methanol In ethyl acetate and hexanes respectively. Samples to be thus analyzed are 
dissolved In an HPLC eluent. The HPLC retention times are reported followed by the 
ethylacetate/hexane ratio in parentheses. The temns "concentrated In vacuo" and 
•coevaporated" refer to removal of solvent at water aspirator pressure on a rotary 
1 0 evaporator with a bath temperature of less than 40" C. 

EXAMPLE 1 

1 7-lsoDroDvlamino-4.5-dihvdro-1 7-demetho xvaeldanamvcin 
To 4,5-dlhydro-geldanamycin (75 mg, 0.13 mmol) in CHOg was added 
isopropyiamine (68 //L, 0.80 mmol) and the reaction stin-ed at room temperature for 24 
15 hours at which time TLC analysis Indicated the reaction was not complete. The 
reaction mixture was then heated at reflux for 3 hours. The solvent was removed by 
rotary evaporation and the purple residue partitioned between ethyl acetate and 1 M 
hydrochloric add. The organic layer was dried, the solvent removed by rotary 
evaporation, and the cmde material purified by column chromatography (silica gel. 9:1 
20 CHaCljimethanoI) to give the title compound as a purple solid; Yield 56 mg (72%). mp 
114-115'C; 'H-NMR (300 MHz. CDCI3) 6 0.95 (d, 3 H. J = 7 Hz). 1.00 (d. 3 H. J = 7 
Hz), 1.2 (d, 3 H. J = 7 Hz). 1.35 (d. 3 H. J = 7 Hz). 1.7 (s. 3 H), 1.9 (s. 3 H). 2.2 (dd. 
1 H, J = 14, 7), 2.4 (dd, 1 H, J = 14 Hz, 7 Hz), 2.5-2.8 (m. 1 H), 3.3 (m. 1 H), 3.35 (s. 
3 H), 3.4 (s, 3 H), 3.4-3.5 (m, 1 H), 3.6 (d. 1 H, J = 9 Hz). 3.7 (br s, 1 H), 4.1 (m, 1 H). 
25 4.95 (s, 2 H), 5.2 (d, 1 H, J = 7 Hz Hz), 5.75 (d, 1 H, J = 9 Hz). 6.2 (t. 1 H, J = 9 Hz). 
7.1 (s, 1 H), 9.3 (br s, 1 H); mass spectoim mfe 612 (M + Na). 

The compounds of Examples 2-14 were prepared from 4,5-dihydro- 
geldanamycln and the appropriate amines using the conditions described above. 

EXAMPLE 2 

30 1 7-Amino-4.5-dihvdro-1 7-demethoxv aeldanamvein 

^H-NMR (300 MHz, CDCI3) 6 0.95 (m, 6 H), 1.5-1.8 (m. 8 H, contains methyl 
singlet), 1.85 (s, 3 H). 2.0 (m, 1 H). 2.35 (m, 2 H). 2.6 (m. 1 H). 2.7 (m, 1 H). 3.2-3.5 (m. 
8 H. contains 2 methyl singlets). 3.8 (m. 2 H), 5.0 (br s. 2 H). 5.1 (d, 1 H. J = 4 Hz). 5.6 
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(br s, 2 H), 5.7 (d, 1 H. J = 10 Hz), 6.2 (t, 1 H, J = 7 Hz). 7.05 (s, 1 H), 9.15 (s. 1 H); 
mass spectrum 547 (M*^); Analysis calculated for C28H4iN30s*0.5 HjO: C, 60.42; 

H, 7.60; N, 7.55%. Found: C, 60.42; H. 7.45; N, 7.51%. 

EXAMPLES 

5 17-Methviamino-4.5-dihvdro-17-demethoxvQeidanamvcin 

Mp 181 oC; ^H-NMR (300 MHz, CDCij) 6 1.0 (m. 6 H). 1.5-1.8 (m, contains 
methyl singlet, 9 H), 1,9 (s. 3 H). 2.3-2.8 (m, 5 H), 3.2 (d, 3 H. J = 7 Hz), 3.3-3.45 (m, 
contains 2 methyl singlets, 8 H), 3.45-3.55 (m, 1 H), 3.6 (br d, 1 H, J = 7 Hz), 3.75 (br 
s, 1 H), 4.7 (br s, 2 H), 5.2 (d, 1 H. J » 7 Hz). 5.8 (d, 1 H. J = 10 Hz), 6.25 (t, 1 H. J 
10 = 7 Hz), 6.4-6.55 (m. 1 H), 7.15 (s. 1 H). 9.3 (br s, 1 H); mass spectrum miL 561 (M*); 
Analysis calculated for C29H43N3O8: C. 62.01; H, 7.72; N, 7.48%. Found: C, 61.60; H, 
7.73; N, 7.16%. 

EXAMPLE 4 

17-CvcloDropvlamlno-4.5-dihvdro-17-demethoxvaeldanamvcin 
15 Mp 146-1470C; ^H-NMR (300 MHz, CDCIa) 6 0.6-0.9 (m. 4 H), 0.9-1 .1 (m, 6 H), 

I. 5-1.8 (m, contains methyl singlet. 6 H), 1.9 (s, 3 H). 2.3-2.5 (m. 2 H), 2.5-2.8 (m, 2 H), 
2.8-3.0 (m, 2 H). 3.2-3.4 (m, conteuns 2 methyl singlets, 8 H), 3.4-3.5 (m. 1 H). 3.5-3.7 
(br d. 2 H), 4.9 (br s, 2 H), 5.15 (d, 1 H, J = 7 Hz), 5.75 (d, 1 H, J = 10 Hz), 6.2 (t, 1 
H, J = 7 Hz), 6.35 (d, 1 H, J = 3), 7.1 (s, 1 H), 9.25 (br s, 1 H); mass spectmm mjz 587 

20 (M*); Analysis calculated for CaiH^sNaOg-O.S HjO: C, 62.40; H, 7.77; N, 7.04%. Found: 
C, 62.55; H, 7.61; N, 6.83%. 

EXAMPLE 6 

17-Allvlamino-4.5-dihvdrD-17-demethoxvaeldanamvcin 
Mp 205«C; 'H-NMR (300 MHz, CDCI3) 1 .0 ( m, 6 H, 2 methyl doublets). 1 .5-1 .8 
25 (m. 8 H. contains methyl singlet), 1 .9 (s, 3 H), 2.2-2.5 (m, 3 H), 2.5-2.8 (m, 2 H). 3.2-3.5 
(m, 8 H, contains 2 methyl groups), 3.6 (d. 1 H. J = 7 Hz), 4.1 (m, 2 H), 4.8 (s, 2 H). 
5.2 (d. 1 H, J = 7 Hz). 5.25 (d, 1 H. J = 10 Hz), 5.3 (s, 1 H), 5.75 (d, 1 H, J = 10 Hz), 
5.9 (m, 1 H), 6.25 (t. 1 H, J = 7 Hz). 6.4 (brt, 1 H), 7.25 (s. 1 H). 9.25 (br s, 1 H); mass 
spectmm m^ 610 (M + Na); Analysis calculated for C3,H45N30g«0.5 HjO: C. 62.40; H. 
30 7.77; N, 7.04%. Found: C. 62.26; H, 7.83; N, 6.75%. 
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EXAMPLES 

17-(2'-HvdroxvethviamlnoM.5-dihvdro-17-demethoxvaeldeuiamvcin 
Mp 129«»C (foam); 'H-NMR (300 MHz, CDCI3) 6 0;9-1.1 (m, 6 H), 1.6-1.8 (m, 
contains methyl singlet, 8 H), 1.9 (s, 3 H), 2.3-2.5 (m, 3 H). 2.7-2.8 (m, 2 H), 3.2-3.5 (m, 
5 contains 2 metliyl singlets, 8 H), 3.55-3.65 (d. 1 H, J = 10 Hz), 3.65-3.8 (m, 2 H), 3.8- 

4.0 (m, 1 H), 4.85 (br s. 2 H), 5.15 (d, 1 H, J = 4 Hz), 5.78 (d, 1 H. J = 10 Hz), 65 (t, 
1 H, J = 7 Hz), 7.1 (s, 1 H), 9.21 (s, 1 H); mass spectrum m^ 591 (M*); Analysis 
calculated for C30H4BN3OB: C, 60.90; H, 7.67; N, 7.10%. Found: C, 60.40; H, 7.89; N, 
6.63%. 

10 EXAMPLE 7 

17-f2'-MethoxvethvlaminoM.5-dihvdro-17-demethoxvaeldanamvcin 
Mp IIS^C (dec); 'H-NMR (300 MHz, CDCI3) 6 0.8-1.0 (m, 6 H), 1.5-1,8 (m, 
contains broad methyl singlet, 7 H), 1.85 (br s, 3 H), 2.2-2.5 (m, 3 H), 2.5-2.8 (m, 2 H), 
3.2-3.5 (m, contains 3 methy singlets, 12 H), 3.5-3.8 (m, 5 H), 5.0 (br s, 2 H), 5.15 (d, 
15 1 H, J = 7 Hz), 5.7 (d, 1 H, J = 10 Hz), 6.2 (br t, 1 H, J = 7 Hz), 6.55 (br s, 1 H), 7.1 
(s, 1 H). 9.25 (br s, 1 H); mass spectrum 605 (M*); Analysis calculated for 
C3,H47N309: C, 61.47; H, 7.82; N, 6.94%. Found: C, 61.0; H, 7.58; N, 6.71%. 

EXAMPLE 8 

17-(2'-FluoroethvlaminoM.5-dihvdro-17-demethoxvqeldanamvcin 
20 Mp 157»C (foam); 'H-NMR (300 MHz, CDCI3) 6 1.0 (m. 6 H). 1.6-1.8 (m. 

contains methyl singlet, 8 H), 1.9 (s, 3 H), 2.0-2.1 (br s, 1 H), 2.2-2.5 (m, 3 H), 2.6-2.8 
(m, 2 H), 3.2-3.7 (m, contains 2 methyl singlets, 8 H), 3.7-4.0 (m, 2 H), 4.55 (t, 1 H, J 
= 7 Hz), 4.7-4.85 (m. 3 H), 5.2 (d. 1 H, J = 7 Hz). 5.8 (d. 1 H, J = 10 Hz), 6.25 (t, 1 H, 
J = 7 Hz), 6.4 (t, 1 H, J = 7 Hz), 7.15 (s, 1 H), 9.2 (s, 1 H); mass spectrum xniz 593 
25 (M*). 

EXAMPLE 9 

17-f2'-Methvtthioethvlamino>-4.5-dihvdro-17-demethoxvaeldanamvcin 
Mp 1100c (foam); ^H-NMR (300 MHz. CDCI3) 6 1.0 (m, 6 H), 1.5-1.75 (m, 
contains methyl singlet, 8 H), 1.85 (s, 3 H), 2.1 (s. 3 H), 2.2-2.4 (m, 3 H), 2.5-2.8 (m, 4 
30 H), 3.2-3.5 (m, contains 2 methyl singlets, 8 H), 3.5-3.8 (m, 4 H), 5.0 (s, 2 H), 5.15 (d, 
1 H, J = 4 Hz), 5.75 (d, 1 H. J = 10 Hz), 6.2 (t, 1 H, J = 7 Hz), 6.6 (t, 1 H, J = 4 Hz), 

7.1 (s, 1 H), 9.2 (s, 1 H); mass spectnim m^ 644 (M + Na); Analysis calculated for 
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C3,H4,N3O8s«0.5 HjO: C, 59.03; H. 7.67; N. 6.66%. Found: C. 58.87; H. 7.67; N. 
6.60%. 

EXAMPLE 10 

17-fs-f+)-2'-HvdroxvDroDvlamino1-4.5-dihvdro-17-demethoxvqeldanamvcin 
5 'H-NMR (300 MHz, CDCI3) 6 0.95 (d, 3 H, J = 7 Hz), 1 .0 (d, 3 H, J = 7 Hz), 1 .3 

(d, 3 H, J = 7 Hz), 1.5-1.75 (m, contains methyl singl«, 6 H), 1.85 (s, 3 H). 2.25-2.45 
(m, 2 H), 2.6-2.7 (m, 1 H), 3.2-3.5 (m, contains 2 methyl singlets, 8 H), 3.5-3.7 (m, 2 H), 
4.05 (m, 1 H), 4.9 (s, 2 H), 5.15 (d, 1 H, J = 7 Hz), 5.8 (d, 1 H, J = 7 Hz), 62 (t, 1 H. 
J = 7 Hz), 6.7 (br s, 1 H), 7.05 (s, 1 H), 9.2 (br s, 1 H); mass spectmm m/z 605.3 (M*). 
10 EXAMPLE 11 

1 7-f2'-CvanoethvlamlnoM.5-dihvdro-1 7-demethoxvaeldanamvcln 
Mp 130-140«>C (foam); 'H-NMR (300 MHz, CDCI3) 6 1.0 (m. 6 H). 1.5-1.8 (m, 
contains methyl singlet, 8 H), 1.9 (s, 3 H). 2.0-2.2 (m, 2 H), 2.4 (q. 2 H, J « 7 Hz), 2.6- 
2.8 (m, 4 H), 3^-3.5 (m, contains 2 methyl singlets, 8 H), 3.6 (br d, 1 H, J » 7 Hz), 3.85 
15 (q, 2 H, J = 7 Hz), 4.75 (br s, 2 H), 5.2 (d, 1 H, J = 7 Hz), 5.75 (d, 1 H, J = 10 Hz), 6.2 
(q. 2 H, J = 7 Hz), 7.15 (s, 1 H), 9.15 (s, 1 H); mass spectnim mil 600 (M*); Analysis 
calculated for C3,H44N408: C, 61.98; H, 7.38; N, 9.33%. Found: C. 61.30; H, 7.31; N. 
9.12%. 

EXAMPLE 12 

20 1 7-Azetidin-1-vi-4.5-dihvdro-1 7-demethoxvQeldanamvctn 

Mp 1 10»C (foam); 'H-NMR (300 MHz, CDCI3) 6 0.95 (d, 3 H, J = 7 Hz), 1 .0 (d, 
3 H, J = 7 Hz), 1.7 (s, 3 H), 1.6-1.8 (m, 9 H), 1.9 (s, 3 H), 2.2 (dd, 1 H, J = 14 Hz, 7 
Hz), 2.3-2.55 (m, 4 H), 2.65 (d, 1 H. J = 14 Hz), 2.75 (m, 1 H), 3.35 (m, 1 H), 3.38 (s, 
3 H), 3.4 (s, 3 H), 3.5 (m, 1 H), 3.6 (d, 1 H, J = 10 Hz), 4.5-4.8 (m, 6 H). 5.2 (d, 1 H. 

25 J = 7 Hz), 5.7 (d, 1 H, J = 10 Hz), 6.25 (t, 1 H. J = 10 Hz), 7.0 (s, 1 H). 9.3 (br s, 1 H); 
mass spectrum mlz 587 (M*^). 

EXAMPLE 13 

1 7-f3'-Hvdroxvazetidin-1 -vn-4.5-dihvdro-1 7-demethoxvaeldanamvcin 
Mp (amorphous); 'H-NMR (300 MHz, CDCI3) 6 1.0 (m, 6 H), 1 .5-1.8 (m, contains 
30 1 methyl singlet, 8 H), 1 .9 (s, 3 H), 2.2 (m, 1 H), 2.35 (m, 2 H), 2.6 (br d, 1 H. J = 14 
Hz), 2.75 (m, 1 H), 3.2-3.5 (m, contains 2 methyl singlets, 8 H), 3.6 (d, 1 H, J = 10 Hz). 
4.3^.6 (m. 2 H), 4.7 (m, 1 H), 4.75-5.0 (m, 4 H), 5.15 (d, 1 H, J = 4 Hz), 5.8 (d, 1 H, 
J = 1 0 Hz), 6.2 (br 1. 1 H. J = 7 Hz), 6.95 (s, 1 H), 9.2 (s, 1 H); mass spectrum mlZ 626 
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(M + Na); Analysis calculated for C3,H45N309: C, 61.68; H, 7.51; N. 6.96%. Found: C, 
61.21; H, 7.51; N, 6.75%. 

EXAMPLE 14 

1 7-f3'-Methoxvazetldln-1 -viV4.5-dihvdro-1 7-demethoxvaeldanamvcin 
5 Mp IIS^C (foam); 'H-NMR (300 MHz, CDCy 6 1.0 (m, 6 H, two methyl 

doublets), 1.5-1.8 (m, 8 H, contains methyl singlet), 1.9 (s, 3 H), 2.0-2.3 (m, 1 H), 2.4 
(m, 2 H), 2.5-2.8 (m, 2 H), 3.2-3.5 (m, 11 H, contains 3 methyl singlets), 3.6 (m, 1 H), 
4.0 (d, 1 H. J = 7 Hz), 4.2 (m, 1 H), 4.3-4.6 (m. 2 H), 4.6-4.9 (m, 4 H), 5.2 (d, 1 H, J = 
4 Hz), 5.8 (d, 1 H, J = 10 Hz), 6.25 (br t, 1 H, J = 7 Hz), 7.0 (s, 1 H), 9.25 (s, 1 H); 
10 mass spectmm 640 (M* + Na); Analysis calculated for C32H47N30b«H20: C, 60.84; 
H, 7.18; N, 6.65%. Found: C, 60.74; H, 7.54; N, 6.75%. 

EXAMPLE 15 

1 7-Azetidin-1 -vl-4.5-dIhvdro-1 1 -g-fluoro-l 7-demethoxvqeldanamvcin 

A solution of diethylamlnosulfurtrifluoride (DAST) (0.154 g, 0.960 mmol, 0.127 

1 5 mL) In 3 mL of methylene chloride was added to a flame dried flask under nitrogen and 
cooled to -68«»C with an external dry Ice/acetone bath. 17-Azetidine-1-yl-4,5-dihydro-17- 
demethoxygeldanamycln (0.188 g, 0.320 mmol) dissolved in 15 mL of methylene 
chloride was added dropwise. After 0.5 hour 5 mL of 5% aqueous NaHCO, was added 
slowly at about -68 "C. After warming to room temperature the product was retracted 

20 into 100 mL of methylene chloride. The organic layer was washed with 3 x 50 mL of 
water and 2 x 50 mL of brine, dried with MgS04, filtered and concentrated to a purple 
solid which was purified by flash column chromatography using 5:95 
methamoirchlorofonn. Material of Rf = .42 (1:9 methanohchlorofomfi), the desired 
product was disoived In a minimal amount of ethyl acetate and precipitated with 

25 hexanes; Yield 0.096 g (51%), mp 104»C (dec); 'H-NMR (300 MHz, CDCy 6 1.00(d. 
J = 8 Hz. 3H, I4-CH3), 1 .06(d, J = 8 Hz, 3H, IO-CH3), 1 .4 (br m, 2H, H-13), 1 .56 (s. 3H. 
8-CH3), 1.75 (m, 1H, H-U), 1.89 (s, 3H, 2-CH3), 2.20 (dd, J = 8.5 Hz, 16 Hz, 1H, H-15), 
2.4 (br m, 3H, 3' azetidine CH^ and H-S). 2.66 (dd. J = 7 Hz, 16 Hz, 1 H, H-15), 2.75 (br 
d, J = 26 Hz, 1H. H-10), 3.25 (m, 1H. H-4), 3.4 (br s. 7H, 6-OCH3, 12-OCH3 and H-4), 

30 3.60 (br m, 1H. H-12). 4.40 (br d. J = 44 Hz. 1 H, H-1 1), 4.65 (br m, 7H, NHj and 2' and 
4' azetidine CHj and H-6), 5.06 (d, J = 8 Hz, 1H H-7), 5.62 ( d. J = 9 Hz, 1H, H-9), 6.13 
(brt. 1H. H-3), 6.95 (s, 1H. H-19), 9.27 (s. 1H, NH-22); m/z 612. (M-l- + Na); IR (KBr, 
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cm ') 1735, 1695, 1650; Analysis calculated for C3,H44FN3O7«0.25H2O: C, 62.66; H. 
7.96; N, 7.07%. Found: C. 62.38; H, 7:53; N, 6.97%. 

EXAMPLE 16 

17-AI!vlamlno-4.S-dihvdro-11-cr-fluoror17-demethoxvqeldanamvcin 
5 The title compound was made by the method of Example 1 5 from 1 7-allylamino- 

4,5-d!hydro-17-demethoxygeldanamycln. Yield 0.079 g (44%), mp 84«»C (dec); 'H-NMR 
(300 MHz, CDOa) 6 1.02(d, 3H, J = BHz, I4-CH3), 1.07(d, 3H, J = 8Hz, IO-CH3), 1.45 
(br m. 2H. H-13). 1.60 (s. 3H, 8-CH3). 1.7 (m. 2H, H-5), 1.83 (br m. 1H. H-14). 1.90 (s, 
3H, 2-CH3). 2.30 (dd, J = 8.5 Hz, 16 Hz, 1H, H-15). 2.4 (m, 2H. H-4), 2.70 (dd, J = 7 
10 Hz, 1 6 Hz. 1 H, H-1 5), 2.75 (br d. J = 26 Hz. 1 H, H-1 0). 3.26 (m, 1 H, H-6), 3.40 and 3.43 
(br s. 6H. OCH3), 3.57 (br m. 1H, H-12). 4.08 (brt, 2H, allylic CHj), 4.35 (br d, J = 47 
Hz, 1H, H-11). 4.65 (br m, 2H, NHj), 5.07 (s, 1H H-7), 5.25 (br d, 2H. vinylic CHj), 5.61 
(d, J = 9 Hz, 1H. H-9), 5.9 (m. 2H, H-S and vinylic CH), 6.15 (brt, 1H, H.3), 6.32 (brt, 
IH. NH), 7.15 (s. 1H. H-1 9), 9.25 (s. 1H, NH-22); m/z 612. {M+ + Na); IR (KBr, em"') 
15 1730, 1695, 1655; Analysis calculated for C3,H44FN3O,«0.25HjO: C. 62.66; H, 7.96; N, 
7.07%. Found: C, 62.53; H, 7.32; N, 6.97%. 

EXAMPLE 17 

1 7-Azetidin-1 -vl-4,5-dihvdro-1 1 -keto-1 7-demethoxvaeldanamvcfn 
Prepared from 17-azetidln-1-yl-4,5-dihydro-17-demethoxygeldanamydn by the 
20 method of Example 76; 'H-NMR (300 MHz, CDCI3) <y 1 .0 (d, 3 H, J = 6), 1 .3 (d. 3 H, J 
= 6), 1.35-1.5 (m, 2 H). 1.5-1.8 (m. 6 H, contains methyl singlet). 1.9 (s, 3 H). 2.15-2.3 
(m, 2 H), 2.45-2.5 (m, 2 H), 2.6 (m, 1 H), 3.15 (m, 1 H). 3.35 (s, 3 H), 3.4 (s, 3 H), 3.55 
(m. 1 H), 4.0 (m, 1 H). 4.65 (m. 4 H), 4.8 (br s, 2 H), 5.0 (d, 1 H. J = 6 Hz), 5.55 (d, 1 
H, J = 8 Hz), 6.25 (m, 1 H), 6.92 (s. 1 H), 9.2 (s, IH); mass spectrum mil 608 (M + 
25 Na): 

EXAMPLE 18 
1 7-Azetidin-1 -vl-1 7-demethoxvaeldanamvcin 

Geidanamycin (14.0 gm, 25.0 mmol) was added to a flame dried flask under 
nitrogen and slumed In 350 mL of methylene chloride. Azetidine (2.85g, 49.9 mmol, 
30 3.36 mL) in 10 mL of methylene chloride was added dropwise. The yellow suspension 
turned purple during the addition. After 1 hour the reaction mixture was evaporated to 
dryness and the residue dissolved in 50 mL of chloroform and precipitated with 600 mL 
of hexanes. Filtration and vacuum drying at 700C afforded pure product, yield 14.2 gm 
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(97%); 225 C; 'H-NMR (300 MHz, CDCy <y 0.94 (brt, 6H, lO-CHj and I4-CH3), 1.2 (m. 
1H. H-13), 1.65 (m, 1H, H-13), 1.73 (m, 1H, H-U), 1.76 (s, 3H, 8-CH3), 2.0 (s, 3H, 2- 
CH3), 2.17 (dd. J = 12 Hz, 16 Hz, 1H, H-15), 2.40 (p, J = 8 Hz, 2H, 3' azetidine CH2), 
2.56 (d, J = 16 Hz, 1H, H-15), 2.67 (m, 1H, H-10), 3.20(s, 3H, OCH3), 3.30 (s, 3H, 
5 OCH3), 3.40 (m, 1H, H-12), 3.50 (m, 1H, H-1 1), 4.25 (d, J = 10.5 Hz, 1H, H-6), 4.5-4.9 
(m, 6H. 2'and 4' azetidine CH, and NH,), 5.13 (s, 1H H-7), 5.79 (t, J « 9 ttz, 1H, H-5), 
5.87 (d. J = 9 Hz, 1H, H-9), 6.53 (t, J = 9 Hz, 1H. H-4), 6.88 (d, J = 9 Hz, 1H, H-3), 
7.06 (s, 1H. H-19), 9.13 (s, 1H, NH-22); m/z 608. -I- Na); IR (KBr, cm ') 1730, 1680, 
1645; Anaiysis calculated for CaiH^gNaOg: C,63.54; H, 7.40; N. 7.17%; Found: C, 63.09; 
10 H, 7.33; N, 6.85%. 

EXAMPLE 19 
1 7-Proparavlamino-1 7-demethoxvaeldanamvcin 

Propargylamine hydrodiioride (0.200 gm, 2.1 80 mmol) and triethylamine (0.2206 
gm, 2.180 mmol, 0.303 mL) were added to a flame dried flask under nitrogen and 

15 slurried in 5mL chloroform. After 10 minutes geldanamycin (0.200 gm, 0.3567 mmol) 
was added to the mixture and the reaction was stirred at room temperature overnight. 
The solution changed from a pale yellow color to a dark oranga/red color. The reaction 
mixture was diluted with 50 mL chloroform and washed witii 3 x 25 mL 1 N hydrochloric 
acid. The organic layer was then dried over magnesium sulfate, filtered and evaporated 

20 to dryness to yield a crude purple residue. The crude product was then purified by 
flash column chromotography using 200 gm silica gel and eluting with 3:97 Isopropyl 
alcohohmethylene chloride to afford pure purple product, 0.015 gm (7%) mp 172<*C ; 
'H-NMR (300 MHz, CDCI3) 6 0.96-1.10 (m, 1H, H-13), 1.00 (d, J = 8 Hz, 3H, IO-CH3), 
1.01 (d, J = 8 Hz, 3H, I4-CH3), 1.62-1.90 (br m, 2H, H-13, H-14), 1.76 (s, 3H, 8-CH3), 

25 2.04 (s, 3H, 2-CH3), 2.34-2.47 (br m, 1H. H-15), 2.42 (s, 1H, acetylene CH). 2.68-2.81 
(br m, 2H, H-10, H-15), 3.28 (s, 3H, OCH3), 3.47 (s, 3H, OCH3), 3.49 (br m, 1H, H-12), 
3.61 (br m, 1H, H-11), 4.02 (d, J = 6 Hz, IH, H-6), 4.31 (s, 1H, 11 -OH), 4.32 (m, 2H, 
propargyl CH2), 4.77 (br m, 2H, NHj), 5.21 (s, IH, H-7), 5.87 (t, J = 9 Hz, IH, H-5). 
5.90 (d, J = 9 Hz, IH, H-9), 6.32 (brt. IH, NH), 6.60 (t, J = 9 Hz, IH, H-4), 6.97 (d, J 

30 = 9 Hz. IH, H-3), 7.32 (s, IH, H-19), 9.09 (s, IH, NH-22); m/z 606.3 (M+ + Na); IR 
(KBr, cm-') 2120, 1730, 1595, 1645; Analysis calculated for C3,H4,N3Ob«3.50H2O: C, 
57.55; H, 7.47; N, 6.49%. Found: C, 57.55; H, 6.14; N, 6.23%. 
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EXAMPLE 20 

17-(2'-Cvanoethv!aminoV17-demethoxvaeldanamvcin 
Geldanamycin (0.200 gm, 0.3567 mmol) was added to aflame dried flask under 
nitrogen and slurried In 5 itiL chloroform. 3-Aminopropionitrile 0.153 gm (2.18 mmol, 

5 0.161 mL) was added and the reaction mixture was stin-ed at room temperature 
overnight. The reaction mixture went from a pale yellow color to a dark red/orange 
color. An additional 0.161 mL of 3-aminopropionitrile was added and the reaction 
mixture was refluxed for 8 hours. The cooled reaction mixture was diluted with 75 mL 
chloroform and washed with 3 x 50 mL water. The organic layer was dried over 

10 magnesium sulfate, filtered and evaporated to dryness. The purple residue was 
recrystallized from a minimal amount of hot ethyl acetate affording pure purple product, 
0.160 gm (75%) mp 152°C; 'H-NMR (300 MHz, CDCI3) S 0.74-0.91 (br m. 1H, H-13), 
0.82 (d, J = 7 Hz, 3H, IO-CH3), 0.82 (d, J = 7 Hz, 3H, I4-CH3), 1.45-1.7 (br m, 2H. H- 
13, H-14), 1.61 (s. 3H, 8-CH3), 1.83 (s, 3H. 2-CH3), 1.93-2.09 (brm, 1H, H-15), 2:49-2.64 

15 (m, 4H.)?-ethyl CH2, H-10. H15), 3.08 (s, 3H, OCH3), 3.19(s, 3H, OCH3), 3.28 (brm. 1H. 
H-12), 3.39 (m, 1H, 11-H), 3.62-3.79 (brm, 2H, o^thyl CH2), 4.12 (d, J = 9 Hz, 1H, H- 
6), 4.62 (br m, 2H. NH^), 5.00 (s. 1 H, H-7), 5.62-5.72 (br m, 2H, H-5, H-9), 5.96 (brt, 1H, 
NH), 6.40 (t. J = 9 Hz. 1H. H-4), 6.78 (d, J = 9 Hz, 1H, H-3), 7.12 (s, 1H, H-19). 8.82 
(s, 1H. NH-22); m/z 621.3 (M+ + Na); IR (KBr, cm ') 1730, 1690, 1650. 1585. 1480; 

20 Analysis calculated for C3,H42N40b: C, 62.19; H, 7.07; N. 9.35%. Found: C, 62.02; H, 
6.63; N, 9.09%. 

EXAMPl-E 21 

17-f2'-Ruoroethvlamino>-17-demethoxvqeldanamvcin 
17-(2'-Fluoroethylamlno)-17-demethoxygeldanamycin was prepared by the 

25 method of Example 1 9. Pure purple product was obtained from the crude residue after 
flash column chromatography using 200 gm silica gel eluting with 20% acetone In 
methylene chloride; yield 0.060 gm (28%) mp 176«C; 'H-NMR (300 MHz, CDCI3) 6 0.87 
(d, J = 7 Hz, 3H, IO-CH3), 0.91 (d, J = 7 Hz. 3H, I4-CH3). 1.55-1.73 (br m. 3H, H-13, 
H-14), 1.70 (s, 3H, 8-CH3), 1.92 (s. 3H. 2-CH3), 2.21 (dd, J = 8 Hz, 16 Hz, 1H, H-15), 

30 2.62 (br m, 2H. H-10, H-15), 3.14 (s, 3H, OCH3), 3.24 (s, 3H, OCH3), 3.35 (br m, 1H, H- 
12), 3.48 (br m, 1 H, H-1 1), 3.59-3.91 (br m, 2H, a-ethyl CH2), 4.19 (d, J = 9 Hz, 1H, H- 
6), 4.65 (two br t, J = 46 Hz, 5 Hz, 2H, ^-ethyl CH2), 4.52-4.79 (br m, 2H, NHj), 5.07 
(s. 1H. H-7), 5.72 (br m. 2H. H-5.H-9), 6.29 (brt. 1H. NH). 6.48 (t. J = 9 Hz, 1H, H-4), 
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6.85 (d, J = 9 Hz. 1H, H-3), 7.14 (s, 1H, H-19), 8.97 (s, 1H, NH-22); m/z 591.3. {M+); 
IR (KBr, cm-^) 1742. 1655, 1585; Analysis calculated for C30H42N3O8: C, 60.90; H, 7.15; 
N, 7.10%. Found: C, 60.65; H, 6.90; N, 6.92%. 

EXAMPLE 22 

5 1 7-tert-Butvlamlno-1 7-demethoxy-oeldanamvcin 

Getdanamycin (0.200 gm. 0.3567 mmol) was slurried in 5 mL of tert - 
butylamlne, in aflame dried flask under nitrogen, at reflux overnight. The reaction color 
went from yellow to dari< purple. The reaction mixture was evaporated to dryness. The 
residue was dissolved into 50 mL chloroform. The chloroform solution was washed 

10 with 3 X 25 mL brine and 3 x 25 mL water. The oi^anic layer was dried over 
magnesium sulfate, filtered and evaporated to dryness. The crude product was purified 
by flash column chromotagraphy with 200 gm silica gel eluted with 10% 
acetone/methylene chloride; yield 0.053gm (25%) mp 102°C (dec); 'H-NMR (300 MHz, 
CDQa) 6 0.89 (d, J = 5 Hz, 3H, lO-CHj), 0.94 (d, J = 5 Hz, 3H, I4-CH3), 1 .39 (s, 9H. 

16 t-butyl CH3), 1 .49-1 .80 (br m, 3H, H-1 3, H-1 4), 1 .74 (s. 3H, 8-CH3), 1 .98 (s, 3H, 2-CH3). 
2.27 (br m. 1H, H-15), 2.65 (br m, 2H, H-IO, H.15), 3.21 (s, 3H, OCH3), 3.30 (s, 3H, 
OCH3), 3.99 (br m, 1H, H-12), 3.45 (br m, 1H, H-ll), 4.17 (brm, 1H, 11-OH), 4.23 (d. 
J = 7 Hz, 1H, H-6). 4.72-4.91 (br m. 2H, NHj), 5.13 (s. 1H, H-7), 5.82 (br m, 3H. H-5. 
H-9, NH). 6.51 (t, J = 7 Hz, 1H, H-4). 6.87 (d, J = 7 Hz, 1H. H-3). 7.18 (s, 1H, H-19). 

20 8.96 (s. 1H, NH-22); m/z 601.4 (M+); IR (KBr, cm"') 1720, 1685, 1645, 1585, 1560; 
Analysis calculated for C3JH47N3OB: C, 63.87; H, 7.87; N, 6.98%. Found: C, 63.91; H, 
7.95; N, 6.03%. 

EXAMPLE 23 

17-(2'-Mercaptoethvlamino)-17-demethoxvqeldanamvcin 
25 Geldanamycin (0.200 gm, 0.3567 mmol) was added to a flame dried flask under 

nitrogen and slunled In 5 mL pyridine. Thiazoiidine (0.194 gm, 2.18 mmol, 0.171 mL) 
was added and the reaction mixture was heated at 70'>C for 2 hours. The reaction 
mixture was evaporated to dryness in vacuo. The crude product was purified by flash 
column chromatography using 200 gm silica gel eluting with 4% methanol in methylene 
30 chloride to afford pure purple product, 0.041 gm (20%) mp 1 56° C; ^H-NMR (300 MHz, 
CDCI3) 6 0.99 (d, J = 5 Hz, 6H, IO-CH3, 14-CH3), 1 .63-1.81 (br m, 3H, H-13, H-14). 1.78 
(s, 3H. 8-CH3), 2.01 (s, 3H, 2-CH3), 2.47(m, 1H, H-15), 2.64-2.79 (br m, 2H, H-10, H-15), 
2.83-3.00 (br m, 2H. 2'-CH3), 3.25 (s, 3H, OCH3), 3.35 (s, 3H, OCH3), 3.42 (m. 1H, H- 
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12), 3.55 (m, 1H. H-11). 3.87 (m, 2H. I'-CHJ. 4.10 (br m. 1H. II-OH), 4.29 (d, J = 9 Hz, 
1H, H-S). 4.92 (br m. 2H. NH^). 5.16 (s. 1H. H-7). 5.81-5.89 (br m. 2H, H-5, H-9), 6.48 
(brt. 1H, NH). 6.55 (t. J = 9 Hz. 1H. H^). 6.94 (d. J = 9 Hz. 1H. H-3). 7.24 (s. 1H. H- 
19),9.12(s. 1H. NH.22); in/z642.3(M+ +Na); IR (CHCI3. cm'^) 1730, 1690. 1655, 1575; 
5 Analysis calculated for CjoH^^NgOeS'HjO; C, 57.67; H,7.41; N. 6.72%. Found: C, 
57.44; H, 6.37; N, 6.72%. 

EXAMPLE 24 

17-[2'Methvlthiolethvlamino1-17-demet hoxvaeldanamvcin 

Geldanamycin (0.200 gm, 0.3567 mmol) was added to a flame dried flask under 

10 nitrogen and slunied in 5 mL chloroform. 2-(Methylthio)ethylamine (0.199 gm, 2.18 
mmol,) was added and the reaction was stin^d at room temperature for 36 hours. The 
reaction mixture was diluted wWi 75 mL chlorofonn and washed with 2 x 50 mL IN 
hydrochloric acid, 2 x 50 mL brine and 3 x 50 mL water. The organic layer was dried 
over magnesium sulfate, filtered and evaporated to dryness. The crude product was 

15 purified by flash column chromatography using 200 gm silica gel and eluting wHh 3% 
acetonitrile in ethyl ether to afford pure pu^jle product, 0.095gm (43%) mp 157«»C; 'H- 
NMR (300 MHz. CDCy 6 1.09{d, J = 7 Hz, 3H. I4-CH3). 1.14 (d, J = 7 Hz. 3H. 10- 
CH3), 1.71-1.89 (br m. 3H. H-13, H-14). 1.89 (s. 3H. 8-CH3), 2.13 (s. 3H. 2-CH3). 2.22 
(s, 3H, SCH3). 2.46 (dd, J = 7Hz. 13Hz. 1H. H-15). 2.79 (d, J = 13 Hz, 1H, H-15). 2.72- 

20 2.92 (br m. 3H, 2'-CHj, H-10), 3.36 (s. 3H. OCH,), 3.46 (s, 3H, OCH3), 3.54 (m, 1 H, H- 
12), 3.68 (t. J = 7 Hz, 1H. H-11). 3.72-3.86 (br m. 1H. 1'CHj). 3.86-3.95 (br m, 1H. 
rCHj), 4.41 (d. J = 7 Hz, 2H, H-6, 1 1-OH), 4.93(br m, 2H, NHj), 5.28 (s, 1 H, H-7), 5.91- 
6.04 (br m. 2H, H-5. H-9), 6.62-6.74 (br m, 2H. H-4, NH). 7.03(d, J = 7 Hz, 1H. H-3), 
7.37 (s, IH, H-19), 9.22 (s, 1H, NH.22); m/z 642.3 (M+ + Na); IR (CHCIj, cm"') 1735, 

25 1685, 1650, 1570; Analysis calculated for C„H45N30bS«1.5H20: C, 57.56; H, 7.48; N, 
6.49%. Found: C, 57.30; H. 6.87; N. 6.21%. 

EXAf^PLE 25 

1 7-rf S^2'-A2etidinecarboxvlieacid1-1 7-demethoxv aeidanamvcin 
Geldanamycin (0.200 gm, 0.3567 mmol) was added to a flame dried flask under 
30 nitrogen and slurried in 5 mL chloroform. (S)-2-A2etidine carboxylic acid (0.200 gm, 
1.978 mmol) in 2 mL of pyridine, and triethylamlne (0.200 gm, 1.978 mmol, 0.275 mL) 
were added. The reaction mixture was stin-ed at room temperature for 36 hours, 
refluxed for 4 hours, cooled to room temperature, diluted with 75 mL chloroform and 
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washed vH/th 2 x 50 mL 1N hydrochloric acid. The organic layer was extracted with 3 
X 50 mL IN NaOH. The pooled basic phases were acidified to pH = 6 with IN 
hydrochloric acid and extracted wth 3 x 75 mL chloroform. The combined chlorofomi 
layers were dried over magnesium sulfate, filtered, and evaporated to dryness. The 

5 residue was dissolved in a minimal amount of ethyl acetate and precipitated vy^ 
hexane to afford pure purple product, 0,056gm (25%) mp 2100C (dec); 'H-NMR 
(C5D5N) 6 1.29-1.47 (br m. 6H, IO-CH3, 14-CH3). 1.94-2.22(br m, 3H, H-13, H-14). 2.09 
(s. 3H, 8-CH3), 2.23 (s, 3H, 2-CH3), 2.49 (br m, 1H, H-15), 2.81 (t, J = 7 Hz, 1H, H-10), 
2.99 (br m, 1 H, 4'a2etidine-CH). 3.28(br m, 1 H, 4'azetidlne-CH), 3.42 (s, 3H. OCH3), 3.50 

10 (s, 3H, OCH3) 3.81 (m, 1H, H.12), 4.14 (m, 1H. H-11), 4.34 (br m. 1H, 3'azetidine-CH), 
4.89 (br m, 1H, 3'azetidine-CH), 5.01 (d. J = 7 Hz, 1H, H-6), 5.79 (m, 1H, 2'azetldine- 
CH), 5.91 (s. 1H, H-7 ), 6.21 (t, J = 7 Hz, 1H. H-5), 6.47 (d, J = 7 Hz, 1H, H-9). 6.60 
(t. J = 7 Hz. 1H. H.4), 7.41-7.54 (br m, 2H, H-3, H-19), 9.57 (s. 1H, NH-22); m/z 652.3 
(M+ + Na); IR (CHCI3, cm ') 1730. 1695, 1645, 1585; Analysis calculated for 

15 C32H43N30,o«3H20: C, 56.21; H, 7.22; N, 6.14%. Found: C. 56.16; H, 6.13; N, 6.04%. 

The compounds of Examples 26-31 were prepared from geldanamycin and the 
appropriate amines by the method of Example 1 above. 

EXAMPLE 26 

1 7-Histamino-1 7-demethoxvqeldanamvcin 
20 Mp 150»C (decomp); 'H-NMR (300 MHz, CDCI3) 6 0.98 (overlapping d, 6 H). 

1 .68 (m, 1 H), 1 .77 (s, 3 H), ,2.02 (s, 3 H), 2.43 (t, 1 H, J = 7 Hz), 2.6-2.8 (m, 2 H). 2.94 
(t, 2H, J = 5 Hz), 3.23 (s, 3 H), 3.39 (s, 3 H), 3.40 (m, 1 H), 3.52 (m, 1 H). 3.7-3.9 (m, 
2 H), 4.27 (d, 1 H, J = 9 Hz), 4.88 (br exchangeable, 2 H), 5.13 (s, 1 H), 5.85 (m, 2 H), 
6.56 (t, 1 H, J = 12 Hz), 6.75 (m, 1 H). 6.92 (m, 2 H), 7.19 (s. 1 H), 7.61 (s, 1 H), 9.17 
25 (s, 1 H); mass spectrum rn/Z 640 (M*); Analysis calculated for C35H46N5O8«0.5(ethyl 
acetate): C, 61.48; H, 7.22; N, 10.24%. Found: C, 61.06; H, 7.35; N, 10.32%. 

EXAMPLE 27 
1 7-Furf urvlamlno-1 7-demethoxvaeldanamvcin 

Mp 122-130*»C (dec); 'H-NMR (300 MHz, CDCI3) 6 1.09 (overlapping d, 6 H), 
30 1.75 (m, 1 H), 1.79 (s, 3 H). 1.98 (s, 3 H), 2.42 (dd. 1 H. J = 7 Hz. 6 Hz), 2.72 (m, 2 H). 

3.28 (s, 3 H), 3.37 (s. 3 H), 3.48 (m. 1 H), 3.59 (m, 1 H), 4.18 (br exchangeable, 1 H), 

4.29 (d, 1 H. J = 9 Hz), 4.67 (dd, 1 H, J = 9 Hz, 5 Hz), 4.73 (dd, 1 H, J = 9 Hz, 5 Hz), 
4.88 (br exchangeable, 2 H), 5.18 (s, 1 H), 5.89 (m, 2 H), 6.28 (m. 1 H). 6.34 (m, 1 H), 
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6.42 (m, 1 H), 6.57 (t, 1 H. J = 12 Hz). 6.94 (d. 1 H. J = 12 Hz). 7.28 (s. 1 H). 7.41 (s, 

1 H). 9.11 (s, 1 H);' mass spectrum mil 626 (M'^); Analysis caleulated for 
C33H43N3Ob«0.33CHCI3: C. 62.31; H. 6.90; N, 6.54%. Found: C. 62.28; H, 6.78; N. 
6.63%. 

5 EXAMPLE 28 

17-TetrahvdrDfurfurvlamlno-17-demethoxvaeldanamvcin 
Mp 157-1660C (dec); 'H-NMR (300 MHz, CDCI3) 6 1 .05 (overlapping d, 6 H), 1 .7 
(m, 2 H), 1.87 (s, 3 H), 1.9-2.1 (m, 3 H). 2.05 (s, 3 H). 2.38 (m, 1 H). 2.70 (m, 2 H), 3.27 
(s, 3 H), 3.34 (s. 3 H), 3.45 (m. 1 H), 3.53 (m, 2 H), 3.82 (m. 1 H), 3.93 (m, 1 H), 4.09 
10 (m, 1 H), 4.27 (d. 1 H, J = 8 Hz). 4.88 (br exhangeable, 2 H), 5.18 (s, 1 H). 5.7-6.0 (m, 

2 H). 6.56 (m. 2 H). 6.93 (d. 1 H. J = 11 Hz). 7.26 (s, 1 H). 9.17 (s, 1 H); mass 
spectnjm rnlZ 632 (M* + 2); Analysis calculated for C33H47N3O9: C, 62.94; H, 7.52; N, 
6.69%. Found: C, 62.92; H, 7.57; N. 6.39%. 

EXAMPLE 29 

15 1 7-Tetramethvlauanidino-1 7-demethoxvQeldanamvein 

Mp 140-1450C (dec); 'H-NMR (300 MHz. COa^) 1.0 (overiapping d, 6 H). 1.70 
(m. 1 H), 1.77 (s. 3 H). 2.02 (s, 3 H). 2.51 (m. 2 H), 2.76 (br s. 6 H). 2.83 (s, 6 H). 3.26 
(s. 3 H), 3.38 (s. 3 H), 3.42 (m, 1 H). 3.60 (m. 1 H). 4.28 (d, 1 H. J = 9 Hz), 5.15 (s. 1 
H). 5.83 (t. 1 H, J = 7 Hz), 5.95 (m, 1 H). 6.57 (t. 1 H, J = 12 Hz). 6.97 (br d, 1 H, J = 

20 12 Hz). 7.07 (s. 1 H). 9.36 (br s. 1 H); mass speclmm mfe 646 (M + 2); Analysis 
calculated for C33H4bN5O8«0.2CHCI3: C, 60.55; H, 7.56; N, 10.64%. Found: C. 60.57; 

H, 7.67; N. 10.59%. 

EXAMPLE 30 

17-beta-Alanvl-17-demethoxvaeldanamycin 
25 Mp 143-147«»C (dec); 'H-NMR (300 MHz. CDCI3) 6 0.99 (overlapping d, 6 H), 

I. 67 (m. 1 H), 1.79 (s. 3 H). 2.03 (s, 3 H). 2.32 (m, 1 H), 2.69 (m, 3 H). 3.22 (s, 3 H), 
3.32 (s, 3 H), 3.42 (m, 1 H), 3.55 (m. 1 H). 3.82 (m. 2 H). 4.28 (d. 1 H. J = 9), 5.08 (br 
s, 2 H). 5.19 (s. 1 H). 5.83 (m, 2 H). 6.58 (m. 2 H). 6.91 (d. 1 H. J = 12 Hz). 7.25 (s, 1 
H). 9.09 (s. 1 H); mass spectrum £n^ 640 (M + Na); Analysis calculated for 

30 C3,H43N30,o«H20: C, 58.66; H. 6.99; N. 6.62%. Found: C. 58.98; H. 7.03; N. 6.60%. 

EXAMPLE 31 
1 7-Homohistamino-1 7-demethoxvaeldanamvcin 

Mp 128-1360C (dec); ^H-NMR (300 MHz. CDCI3) 6 0.87 (d. 3 H. J 7 Hz), 0.98 
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(d. 3 H. J = 7 Hz), 1.7 (m. 3 H), 1.76 (s, 3 H), 1.98 (s. 3 H). 2.12 (m. 4 H). 2.5-2.7 (m. 
3 H), 3.21 (s, 3 H), 3.32 (s, 3 H). 3.4-3.55 (m, 4 H). 4.05 (m, 2 H), 4.27 (d. 1 H, J = 9 
Hz). 4.85 (br exchangeable. 2 H). 5;13 (s, 1 H), 5.85 (m, 2 H). 6.22 (m, 1 H). 6.57 (t. 1 
H. J = 11 Hz), 6.88 (m, 2 H). 7.08 (s. 1 H), 7.26 (s. 1 H). 7.53 (s, 1 H). 9.09 (s. 1 H); 
5 mass spectrum 654 (M + 1); Analysis calculated for C34H47N50b«0.1CHjCI2: C, 
61.84; H, 7.18; N, 10.57%. Found: C. 61.90; H, 7.49; N, 10.29%. 

EXAMPLE 32 

1 7-Amino-22-(4'-fluorophenaevn-1 7-demethoxvaeldanamvcIn 
17-Amlno-17-demethoxygeldanamycin (0.254 g, 0.465 mmol) was dissolved in 

10 5 mL anliydrous dimethyl sulfoxide In flame dried glassware. Potassium t-butoxide 
(0.054 g, 0.468 mmol) was added and the solution stirred at room temperature under 
nitrogen for 30 minutes. p-Huorophenacyl bromide (0.102 g, 0.479 mmol) was added 
and the solution stirred at room temperature for 1.5 hours. This solution was diluted 
with ethyl acetate, washed with water and brine, dried over magnesium sulfate, filtered 

1 5 and evaporated in vacuo. The resulting purple residue was flash chromatographed with 
silica gel eluted with 2% methanol in chlorofonn to give a purple solid; Yield 0.270 g 
(66%): mp 183-185»C(dec); NMR (300 MHz, CDCI3) 6 0.61 (d, J = 7 Hz, 3H, 14- 
CH3), 0.78 (br m, 1H. H-13). 0.93 (d, J = 7 Hz, 3H, IO-CH3), 1.30 (s. 3H. 8-CH3), 1.49 
(br m, 1H. H-13), 1.82 (dd. J = 15 Hz and 4 Hz, 1H, H-15), 1.92 (s. 3H, 2-CH3), 2.02 

20 (br s, 1H, 11-OH), 2.20 (br m, 2H, H-10 and H-14), 2.77 (dd, J = 15 Hz and 4 Hz, 1H, 
H-15), 2.84 (br d, J = 10 Hz, 1H, H-12). 3.23 (s, 3H. OCH3), 3.27 (s, 3H, OCH3), 3.54 
(d, J = 9 Hz, 1H, H-11). 4.19 (t. J = 9 Hz, IH, H-6), 4.41 (d, J = 16 Hz, 1H, or-CHj), 
4.95 (d, J = 9 Hz, IH, H-7), 4.97 (s, 2H, NH^), 5.12 (d. J = 8 Hz, IH, H-9), 5.20 (t, J = 
9 Hz, IH, H-5), 5.40 (br s, 2H, NHj), 5.84 (s, IH, H-19), 5.96 (d, J = 17 Hz. IH, a-CHj), 

25 6.35 (t, J = 10 Hz, IH, H-4), 7.03 (d, J = 13 Hz, IH, H-3), 7.12 (m, 2H, aromatic), 7.99 
(m, 2H, aromatic); m/z 704 (M* + Na); IR (KBr, cm"') 1722, 1691, 1675, 1659, 1580, 
1504; Anal, for C3eH44N308F: C, 63.42; H, 6.51; N, 6.16%. Found C, 63.40; H, 6.65; N, 
5.84%. 

The compounds of Examples 33 to 45 were prepared by the method of Example 
30 32 from the appropriately substituted phenacyl bromides. 

EXAMPLE 33 

17-Amino-22-f2'.4'-dimethvlDhenacvn-17-demethoxvqeldanamvcln 

The residue obtained upon evaporation of the ethyl acetate was purified by 
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Chromatotron (trademark) using 2% methanol in chloroform and again wlBn 1% 
methanol In chlorofomi to give fractions containing essentially pure product which were 
evaporated in vacuo to yield a red solid which was further purified by preparative HPLC 
using aZorbax (trademark) column eluted with 54:1 :45 ethyl acetate:methanoi:hexanes. 
5 Fractions containing pure material were evaporated in vacuo then dissolved in a 
minimum amount of chloroform and precipitated wHh hexanes to give a dark rose- 
colored solid; Yield 0.002 gm, (0.6%) mp 154»C (dec); 'H-NMR (300 MHz, CDCI3) 6 
0.55(d, J = 6 Hz, 3H. I4-CH3), 0.89 (d, J = 6 Hz, 3H, IO-CH3). 2.76 (m. 2H, H-10, H- 
15), 3.04-3.19 (m, 1H. H-12), 3.11 (s. 3H. OCH3), 3.17 (s, 3H, OCH3), 3.47 (m, 1H, H- 

10 11), 4.12(t, J = 7 Hz, 1H, H-6). 4.21 (d, J = 15 Hz, 1H, a-CH), 4.43(br s, 2H, NHj), 4.83 
(d, J = 7 Hz, 1H, H-7), 4.89-5,07 (m, 2H, NH2), 5.04(d, J = 7 Hz, 1H, H-9), 5.1 0(t, J = 
7 Hz, 1H, H-5), 5.71 (d, J = 15 Hz, 1H, o-CH), 5.80(s, 1H, H-19),6.22(t, J = 7 Hz, 1H, 
H-4), 6.81-7.03(m, 3H, H-3, Aromatic), 7.5 (d, J = 7 Hz, 1H, Aromatic), m/z 714 (M+ 
+ Na); IR (KBr, cm') 1720, 1670, 1655. 1580; Analysis calculated for 

15 C3eH4eN308»0.5HjO:C, 65.12; H, 7.19; N, 6.07%. Found C, 55.38; H, 6.89; N, 5.99%. 

EXAMPLE 34 

1 7-Amino-22-f2'-methoxvDhenacvn-1 7-demethoxvaeldanamvcln 
Yield 0.110 g (34%): mp 165-168»C; 'H NMR (300 MHz, CDCI3) 6 0.72 (d, J = 
7 Hz, 3H, I4-CH3), 0.84 (m, 1H, H-13). 1.03 (d, J = 7 Hz, 3H, IO-CH3), 1.40 (s, 3H, 8- 
20 CH3), 1 .49 (m, 1 H, H-1 3), 1 .90 (dd, J = 12 Hz and 4 Hz, 1 H, H-1 5), 2.03 (s, 3H, 2.CH3), 
2.24 (br m, 2H, H-10 and H-14), 2.41 (s, 1H, 11-OH), 2.94 (m. 2H, H-12 and H-15), 3.30 
(s. 3H, OCH3), 3.34 (s, 3H, OCH3). 3.62 (d, J = 8 Hz, 1H, H-11), 3.97 (s, 3H, OCH3). 
4.28 (t, J = 10 Hz, 1H, H-6), 4.51 (d, J = 19 Hz, 1H, o-CHj), 4.60 (br s, 2H, NHj), 5.02 
(d, J = 10 Hz, 1H, H-7), 5.10 (br s, 2H, NHj), 5.20 (d, J = 9 Hz, 1H, H-9). 5.27 (t, J = 
25 12 Hz, 1H, H.5), 5.86 (d, J = 17 Hz, 1H, c-CHj), 5.98 (s, 1H, H-19), 6.40 (t, J = 13 Hz, 
1H, H-4), 7.03 (m, 2H, aromatic), 7.14(d, J = 12 Hz, 1H, H-3), 7.56 (m. 1H, aromatic), 
7.90 (m, 1H, aromatic); m/z 694 (M*); IR (KBr, cm ') 1732, 1678, 1661, 1584. 

EXAMPLE 35 

17-Amino-22-f3'-methoxvphenacvl)-17-demethoxvqeldanamvdn 
30 The residue obtained upon evaporation of the ethyl acetate was dissolved In 1 

mL chloroform and precipitated with hexanes to give a salmon-colored solid; Yield 
0.151 g (48%): mp 165-168»C; 'H NMR (300 MHz, CDCy dO.67 (d, J = 9 Hz, 3H, 14- 
CH3), 0.78 (m, 1H. H-13), 0.98 (d, J = 9 Hz, 3H, IO-CH3), 1.32 (s. 3H, 8-CH3), 1.43 (m. 
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1H, H-13). 1.83 (dd, J = IS Hz and 5 Hz, 1H, H-1S), 1.92 (s, 3H, 2-CH3), 2.10-2.27 (br 
m, 2H, H-10 and H-14), 2.42 (s, 1H, 11 -OH). 2.82-2.89 (m, 2H, H-12 and H-15), 3.22 (s, 
3H, OCH3). 3.28 (s, 3H, OCH3). 3.58 (d. J = 11 Hz, 1H. H-11), 3.81 (s, 3H, OCH3), 4.22 
(t, J = 10 Hz, IH, H-6), 4.40 (d, J = 18 Hz, 1H, o-CHj). 4.68 (br s, 2H. NH^), 4.99 (d, 
5 J = 9 Hz, IH, H-7), 5.15 (br s, 2H, NH^), 5.16 (d, J = 11 Hz, IH. H-9), 5.21 (t. J = 11 
Hz. IH. H-5), 5.90 (s. IH. H-19), 5.97 (d, J = 17 Hz, IH. a-CHj), 6.35 (t. J = 12 Hz, 1H. 
H-4). 7.02 (d, J = 1 1 Hz. IH. H-3), 7.12 (dd, J = 8 Hz and 5 Hz, IH, aromatic), 7.38 (t, 
J = 10 Hz, IH, aromatic), 7.42 (d, J = 6 Hz. IH. aromatic). 7.49 (dd. J = 8 Hz and 5 
Hz, IH, aromatic); m/z 716 (M* + Na); IR (CHzCIj, cm"') 1733, 1672, 1661, 1585. 

10 EXAMPLE 36 

1 7-Amlno-22-f4'-methoxvDhenacvl)-1 7-demethoxvaeldanamvcin 
The residue obtained upon evaporation of thie ethyl acetate was dissolved in 1 
mL chioroform and precipitated with hexanes to yield a salmon-colored solid; Yield 
0.205 g (64%): mp 175-178°C; 'H NMR (300 MHz, CDCI3) 6 0.65 (d, J = 9 Hz, 3H. 14- 

15 CH3). 0.76 (m. IH. H-13), 0.98 (d. J = 8 Hz. 3H. IO-CH3), 1.32 (s. 3H. 8-CH3). 1.43 (m, 
IH, H-13), 1.82 (dd, J = 15 Hz and 5 Hz, IH, H-15), 1.92 (s, 3H, 2-CH3), 2.10-2.28 (br 
m, 2H. H-10 and H-14), 2.40 (s, IH, 1 1-OH), 2.81-2.89 (m, 2H, H-12 and H-15), 3.22 (s, 
3H, OCH3), 3.28 (s, 3H, OCH3), 3.57 (d. J = 13 Hz, IH. H-11). 3.83 (s, 3H, -OCH3). 4.21 
(t, J = 11 Hz, IH, H-6), 4.36 (d. J = 17 Hz, IH, o-CHj), 4.67 (br s, 2H. NHj). 4.98 (d. 

20 J = 10 Hz, IH, H-7), 5.11 (br s, 2H, NHj), 5.13 (d, J = 12 Hz, IH. H-9), 5.21 (t, J = 12 
Hz IH, H-5), 5.89 (s, IH, H-19), 5.94 (d, J = 18 Hz, IH. a-CHj), 6.33 (t, J = 13 Hz, IH, 
H-4), 6.91 (m, 2H, aromatic), 7.08 (d, J = 13 Hz, IH. H-3), 7.89 (m. 2H. aromatic); m/z 
691 (M*) and 713 (M* + Na); IR (CH^CIj, cm"^) 1732. 1673, 1661, 1586, 1507. 

EXAMPLE 37 

25 1 7-Amino-22-(2'-chlorophenacvn-1 7-demethoxvqeldanamvein 

The residue obtained upon evaporation of the ethyl acetate was purified by 
preparative centrifugally accelerated radial thin-layer chromatography (Chromatotron") 
using a gradient of 2-4% methanol In chloroform to give fractions containing pure 
product which were evaporated in vacuo to afford a red solid; Yield 0.138 g (43%): 'H 

30 NMR (300 MHz, CDCI3) 6 0.72 (d, J = 7 Hz, 3H, I4-CH3), 0.83 (m, IH, H-13). 1 .03 (d, 
J = 6 Hz. 3H, IO-CH3), 1.40 (s, 3H. 8-CH3), 1.49 (br m, IH, H-13), 1.91 (dd, J = 13 Hz 
and 6 Hz, IH, H-15), 1.99 (s. 3H, 2-CH3), 2.18-2.31 (br m, 2H, H-10 and H-14), 2.43 (s, 
IH, 11-OH), 2.38-2.46 (m, 2H. H-12 and H-15), 3.25 (s, 3H, OCH3), 3.33 (s, 3H, OCH3), 
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3.63 (d, J = 8 Hz, 1H, H-11), 4.22 (t, J = 10 Hz, 1H, H-6), 4.49 (d. J = 19 Hz. 1H, a- 
CHj), 4.62 (br s. 2H, NHj), 5.02 (d, J = 9 Hz, 1H, H-7). 5.19 (s, 2H, NHj), 5.21 (d. J = 
12 Hz, 1H, H-9), 5.30 (t, J = 11 Hz, 1H, H.5), 5.40 (br s, 2H, NH^), 5.83 (d. J = 18 Hz, 
1H, o-CHj), 6.15 (s, 1H, H-19). 6.39 (t, J = 12 Hz, 1H, H-4), 6.96 (d. J = 12 Hz, 1H, H- 
5 3), 7.38-7.43 (m. 1 H, aromatic), 7.48 (m, 2H, aromatic), 7.67 (m, 1 H, aromatic); m/z 720 
(M* + Na); IR (KBr, cm') 1722, 1680, 1661, 1590; Analysis calculated for. 
C3BH44CIN3O9: C, 61.93; H, 6.35; N, 6.02%. Found C, 60.59; H, 6.18; N, 5.54%. 

EXAMPLE 38 

1 7-Amino-22-f4'-chlorophenacvl)-1 7-demethoxvaeldanamvcln 
10 The residue obtained upon evaporation of the ethyl acetate was dissolved in 2 

mL chloroform and precipitated with hexanes to give a salmon-colored solid; Yield 
0.087 g (27%): mp 175-178«»C; 'H NMR (300 MHz, CDCy S 0.66 (d, J = 7 Hz. 3H, 14- 
CH3), 0.76 (m, 1H, H-13), 0.98 (d, J = 6 Hz, 3H. IO-CH3), 1 .33 (s, 3H, 8-CH3), 1 .43 (m, 
1H, H-13), 1.83 (dd, J = 15 Hz and 4 Hz, 1H, H-15), 1.95 (s. 3H, 2-CH3), 2.10-2.27 (br 
15 m, 2H, H-10 and H-14), 2.41 (s. 1H, 1 1-OH), 2.81-2.89 (m, 2H, H-12 and H-15), 3.22 (s, 
3H, OCH3). 3.30 (s. 3H. OCH3), 3.58 (d, J = 11 Hz. 1H, H-11), 3.81 (s, 3H, OCH3), 4.21 
(t. J = 10 Hz, 1H, H-6), 4.36 (d, J = 17 Hz, IH, o^CHj), 4.54 (br s. 2H, NH^), 4.99 (d, 
J = 10 Hz, IH, H-7), 5.13 (br s, 2H, NHJ, 5.15 (d, J = 10 Hz, IH, H-9), 5.22 (t, J = 12 
Hz IH, H-5), 5.89 (s, IH, H-19), 5.97 (d, J = 17 Hz, IH, o-CHj), 6.34 (t. J = 12 Hz, IH. 
20 H-4), 7.01 (d, J = 12 Hz, IH. H-3), 7.43 (d, J = 9 Hz, 2H, aromatic), 7.87 (d, J = 9 Hz, 
2H, aromatic); m/i 720 (M* + Na); IR (CHjClj, cm"') 1733. 1677. 1662, 1584. 

EXAMPLE 39 
1 7-Amino-22-phenacvi-1 7-demethoxvQeldanamvcin 

The residue obtained upon evaporation of the ethyl acetate was purified by 
25 Chromatotron (trademark) using 2% methanol in chloroform to give fractions containing 
pure product which were evaporated in vacuo to yield a red solid, 0.161 gm (53%) mp 
188-91 «>C (dec); 'H-NMR (300 MHz, CDCy 5 0.68 (d, J = 5 Hz, 3H, I4-CH3), 0.80 (m, 
IH, H-13), 0.98 (d, J = 5 Hz, 3H, IO-CH3), 1.35 (s, 3H, 8-CH3), 1.43 (m, IH, H-13), 1.85 
(dd, J = 3 Hz, J = 10 Hz, IH, H-15), 1.96 (s, 3H, 2-CH3). 2.11-2.29 (br m. 2H, H-10, H- 
30 14), 2.39 (s. IH, 11-OH). 2.85 (m, 2H, H-12, H-15), 3.21 (s. 3H. OCH3). 3.26 (s. 3H, 
OCH3), 3.60 (dd, J = 3 Hz. J = 7 Hz. IH, H-11), 4.21 (t, J = 9 Hz, IH, H-6), 4.39 (d, 
J = 15 Hz. IH. a-CH), 4.61 (br s, 2H, NHJ, 5.03-5.19 (m. 2H, NHJ. 5.16 (d, J = 8 Hz, 
IH, H-9), 5.71 (t, J = 8 Hz, IH, H-5), 5.89 (s, IH, H-19), 6.00 (d, J = 15 Hz. IH, ff-CH), 
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6.35 (t, J = 8 Hz, 1H, H4), 7.05 (d. J = 8 Hz, 1H, H-3). 7.46 (t. J = 6 Hz, 2H, 
eu-omalic), 7.60 (t, J = 6^ Hz, 1H, aromatic), 7.93 (d, J = 6 Hz, 2H, aromatic): m/z 686 
(M+ + Na). 664 (i^+ +H); IR (KBr, cm ') 1720, 1670, 1655, 1580; Anaiysis calculated 
for C39H46N3O8«0.5H20: C, 64.27; H, 6.89; N, 6.27%. Found C, 64.13; H, 6.33; N. 
5 6.19%. 

EXAMPLE 40 

1 7-Amino-22-f 3'.4'-dichloroDlienacvi VI 7-demetiiQXvaeldar»amvcin 
The residue obtained upon evaporation of the ethyl acetate was further purified 
by preparative HPLC using a Zorbax column eluted with 59:1:40 ethyl acetate: 

10 methanol:hexanes. The fractions containing pure material were evaporated in vacuo 
then dissolved in a minimum amount of chioroform and precipitated with hexanes to 
give a darit rose-colored solid; Yield 0.134 g (40%): mp 176-178<'C; NMR (300 MHz, 
CDCI3) <y0.63 (d, J = 7 Hz, 3H, I4-CH3). 0.74 (m, 1H, H-13). 0.98 (d. J = 8 Hz, 3H, 10- 
CH3), 1.31 (s, 3H, 8-CH3), 1.42 (m. 1H. H-13). 1.82 (dd, J = 15 Hz and 5 Hz, 1H. H-15), 

15 1 .92 (s, 3H. 2-CH3), 2.09-2.24 (br m, 2H, H-10 and H-14), 2.42 (s. 1 H, 1 1-OH). 2.78-2.88 
(m. 2H. H-12 and H-15), 3.21 (s, 3H, OCH3), 3.27 (s, 3H, OCH3), 3.57 (d. J = 10 Hz, 
1H, H-11), 4.18 (t, J = 11 Hz, 1H, H-6), 4.36 (d. J = 19 Hz. 1H, a-CHj), 4.69 (brs, 2H, 
NHj), 4.98 (d. J = 11 Hz. 1H, H-7), 5.12 (d. J = 11 Hz. 1H. H-9), 5.16 (br s, 2H, NHj). 
5.21 (t, J = 11 Hz, 1H, H-5). 5.85 (s. 1H, H-19). 5.92 (d, J « 18 Hz, 1H, c-CHj). 6.34 

20 (t, J = 12 Hz. 1H, H4), 6.98 (d. J = 12 Hz, 1H, H-3), 7.57 (d. J = 9 Hz. 1H. aromatic), 
7.76 (dd, J = 9 Hz and 4 Hz, 1H, aromatic), 8.01 (d, J = 4 Hz. 1H, aromatic); m/z 732 
(M*); IR (CHjClj, cm-') 1731, 1704, 1673, 1661, 1583. 

EXAMPLE 41 

1 7-Amino-22-f4'-aminophenacvl)-1 7-demethoxvqeldanamvcln 
25 From 4-aminophenacyl chloride: the product was a pink solid. Yield 0.066 g 

(21%): mp I880C (dec); 'H-NMR (300 MHz, CDCia) 6 0.71 (d, J = 8 Hz, 3H, I4-CH3), 
0.86 (br m, 1H. H.13), 1.04 (d, J = 8 Hz. 3H. IO-CH3). 1.39 (s, 3H, 8-CH3). 1.49 (br m, 
1H, H-13), 1.90 (dd, J = 13 Hz, 5 Hz, 1H, H-15), 2.00 (s, 3H, 2-CH3), 2.22 (br m. 2H, 
H-10. H-14). 2.48 (br s. 1H, -OH), 2.92 (m. 2H, H-12 and H-15), 3.29 (s, 3H, OCH3), 3.33 
30 (s. 3H, OCH3), 3.62 (d, J = 10 Hz, 1H. H-11), 4.28 (s, 2H, NHj), 4.29 (t. J = 9 Hz. 1H. 
H-6), 4.37 (d. J = 18 Hz. 1H. a-CH^). 4.75 (br s, 2H. NHj), 5.03 (d, J = 9 Hz, 1H. H-7). 
5.18 (br s. 2H, NHj). 5.21 (d. J = 9 Hz, 1H, H-9), 5.26 (t. J = 13 Hz, 1H. H-5), 5.95 (d, 
J = 18 Hz. 1H, o-CHj), 5.96 (s, 1H, H-19), 6.49 (t. J = 10 Hz. 1H. H-4), 6.66 (d. J= 9 
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Hz. 2H, aromatic), 7.18 (d, J=13 Hz, 1H, H-S). 7.78 (d. J = 9 Hz, 2H, aromatic); mtz 
701 "(fi/i* + Na); IR (KBr, cm"') 1718, 1708. 1655, 1619, 1580." 

EXAMPLE 42 

17-Amino-22-(4'-cvanoDhenacvlV17-demethoxvaeldanamvcin 

5 The residue obtained upon evaporation of tlie ethyl acetate was further purified 

by preparative HPLC using a Zorisax column eiuted with a mixture comprising 59:1:40 
ethyl acetate:methanol:h«(anes. Fractions containing pure material were evaporated 
in vacuo then dissolved in a minimum amount of chloroform and precipitated with 
hexanes to give a daric rose-colored solid; yield 0.0296 g (8.4%): mp 186«>C (dec); 'H- 

10 NIVIR (300 MHz, CDCij) 6 0.71 (d, J = 6 Hz, 3H, 14-CH3), 0.83 (br m, 1H, H-13), 1.04 
(d. J = 6 Hz, 3H, IO-CH3), 1.39 (s, 3H. 8-CH3), 1.48 (m, 1H. H-13), 1.90 (dd. J = 11 Hz 
and 5 Hz, 1H, H-15), 1.99 (s, 3H, 2-CH3), 2.25 (brm, 2H, H-lOand H-14), 2.41 (s, 1H,- 
OH), 2.92 (m, 2H, H-12 and H-15), 3.27 (s, 3H, OCH3), 3.34 (s. 3H, OCH3), 3.64 (d, J 
= 11 Hz, 1H, H-11), 4.23 (t, J = 10 Hz, 1H, H-6), 4.45 (d, J = 18 Hz, 1H. o-CHj), 4.61 

15 (br s, 2H, NHj), 5.05 (d, J = 10 Hz, 1H, H-7), 5.20 (br s, 2H. NHj), 5.21 (d, J = 11 Hz, 
1H, H-9), 5.29 (t, J = 11 Hz, 1H, H-5), 5.95 (s, 1H. H-19), 6.02 (d. J = 18 Hz, 1H. a- 
CHj), 6.40 (t, J = 11 Hz, 1H, H-4), 7.00 (d. J = 11 Hz. 1H. H-3), 7.84 (d, J = 8 Hz, 2H, 
aromatic), 8.08 (d, J = 8 Hz, 2H, aromatic); m/z 712 (M* -I- Na); IR (KBr, cm*') 2220, 
1721, 1701, 1672, 1655, 1580; Analysis calculated for C3eH44N40,v C, 64.52; H, 6.44; 

20 N, 8.13%. Found C, 58.56; H, 5.81; N, 7.33%. 

EXAMPLE 43 

1 7-Amino-22-(2'-nitroDhenacvlV1 7-demethoxvQeldanamvcin 
Yield 0.0689 g (21%): mp 165«'C (dec); 'H NMR (300 MHz, CDCI3) 6 0.70 (d, J 
= 7 Hz, 3H, I4-CH3), 0.82 (m, 1H, H-13), 1.03 (d, J = 7 Hz, 3H. IO-CH3), 1.40 (s, 3H, 

25 8-CH3), 1.52 (m, 1H, H-13). 1.90 (dd, J = 14 Hz and 4 Hz, 1H, H-15), 2.00 (s, 3H, 2- 
CH3), 2.08 (s. IH, 11-OH), 2.26 (br m, 2H, H-10 and H-14). 2.90 (m, 2H. H-12 and H- 
15), 3.19 (s. 3H, OCH3), 3.33 (s, 3H, OCH3), 3.64 (d, J = 10 Hz, IH, H-11), 4.15 (t, J 
= 10 Hz. IH, H-6), 4.42 (d, J = 18 Hz, IH, o-CHj), 5.01 (d, J = 10 Hz. 1H, H-7), 5.10 
(br s, 2H, NHj). 5.20 (d, J = 9 Hz. IH, H-9). 5.23 (br s. 2H, NH^), 5.26 (t, J = 13 Hz, 

30 IH, H-5), 5.63 (d, J = 18 Hz, IH, o^Hj), 6.38 (t, J = 12 Hz, 1 H, H-7), 6.52 (s. IH, H- 
19), 6.87 (d, J = 12 Hz. IH, H-3). 7.63 (m. IH, aromatic), 7.69 (m, IH, aromatic), 7.80 
(m, IH, aromatic), 8.20 (m, IH, aromatic); m/z 731 (M* -K Na); IR (KBr, cm"') 1718, 
1671, 1657, 1580, 1521; Analysis calculated for (C3eH44N40„): C, 61.00; H. 6.26; N, 
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7.91%. Found C, 59.92; H. 6.10; N, 7.71%. 

EXAMPLE 44 

1 7-Amino-22-(3'-nitrophenacvl)-1 7-demethoxvqeldanamvcin 
Yield 0.0225 g (6.9%):; 'H-NMR (300 MHz, CDCI3) 6 0.71 (d, J = 8 Hz, 3H, 14- 
5 CH3), 0.88 (m, 1H, H-13), 1.04 (d, J = 8 Hz, 3H, IO-CH3), 1.34 (s, 3H, 8-CH3), 1.42 (m, 
1H, H-13), 1.90 (dd. J = 13 Hz and 5 Hz, 1H, H-15). 2.00 (s, 3H, 2-CH3), 2.25 (br m, 
2H, H-10 and H-14), 2.42 (br s, 1H, -OH), 2.93 (m. 2H, H-12 and H-15), 3.29 (s, 3H, 
OCH3), 3.34 (s, 3H, OCH3), 3.64 (d, J = 10 Hz, 1H, H-11), 4.23 (t, J = 9 Hz, 1H, H-6), 
4.52 (d, J = 18 Hz, 1H, a-CHj), 4.62 (br s, 2H, NHj), 5.06 (d, J = 9 Hz, 1H, H-7), 5.15 
10 (br s, 2H, NH2), 5.21 (d, J = 9 Hz, IH, H-9), 5.30 (t, J = 13 Hz. 1H, H-5). 5.98 (s, 1H, 
H-19), 6.06 (d, J = 18 Hz. IH, o-CHj), 6.41 (t, J = 9 Hz, IH, H-4), 7.00 (d, J = 13 Hz, 
IH. H-3), 7.76 (t, J = 8 Hz, IH, aromatic), 8.32 (d. J = 8 Hz, IH, aromatic), 8.52 (d, J 
= 8 Hz, IH, aromatic), 8.83 (s, IH. aromatic); m/z 731 (M* + Na); IR (KBr, cm"^) 1719, 
1664, 1652, 1580, 1521. 
15 EXAMPLE 45 

17-Amino-22-f4'-nitrophenacvl)-17-demetlioxvqeldanamvcin 
Tiie residue obtained upon evaporation of ttie ethiyi acetate was further purified 
by preparative HPLC using a Zorbax column eluted witii 59:1 :40 ethyl acetate:methanol: 
hexanes. Fractions containing pure material were evaporated in vacuo then dissolved 
20 in a minimum amount of chlorofomn and precipitated with hexanes to give a darl< rose- 
colored solid; Yield 0.0175 g (1.3%): mp; ^H NMR (300 MHz, CDCI3) 6 0.70 (d, J = 7 
Hz, 3H, I4-CH3), 0.82 (m, IH, H-13), 1.02 (d, J = 7 Hz, 3H, IO-CH3), 1.38 (s, 3H, 8- 
CH3), 1.50 (m, IH, H-13), 1.90 (dd. J = 16 Hz and 4 Hz, IH, H-15), 2.00 (s, 3H. 2-CH3). 
2.25 (br m. 2H, H-10 and H-14), 2.50 (br s, IH. 11-OH), 2.89 (m. 2H, H-12 and H-15). 
25 3.27 (s, 3H, OCH3), 3.33 (s, 3H. OCH3). 3.63 (d. J = 10 Hz, 1H, H-11), 4.23 (t, J = 10 
Hz, IH, H-6), 4.50 (d, J = 18 Hz, IH, o-CHj), 4.77 (s, 2H, NHJ, 5.03 (d, J = 10 Hz, IH, 
H-7), 5.20 (d, J = 11 Hz, IH, H-9), 5.25 (br s, 2H, NHj), 5.28 (t, J = 11 Hz, 1H. H-5), 
5.96 (s, IH, H-19), 6.03 (d, J = 18 Hz, IH, a-CHj), 6.40 (t, J = 12 Hz, IH, H-4), 6.99 
(d, J = 12 Hz, IH, H-3), 8.15 (d, J = 9 Hz, 2H, aromatic), 8.37 (d, J = 9 Hz, IH, 
30 aromatic); m/z 731 (M* -h Na); !R (KBr, cm"') 1660, 1590. 

EXAMPLE 46 

17-Amino-22-f4'-a2idophenacvl)-1 7-demethoxvqeldanamvcin 
17-Amino-17-demethoxygeldanamycin (0.500 g, 0.92 mmol) was dissolved in 25 
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mLof acetone (stored over poteissium carbonate) emd 1 .27 g potassium carbonate was 
added (9.17 mmol, 10 eq). The reaction was stinred Inthe dark for 24 hours, filtered, 
concentrated in vacuo to a residue which was flash chromatographed through silica gel 
using 69:1:30 ethy! ac6tate:methanol:hexanes. The product was dissolved in 1 mL 
5 chloroform and precipitated with hexanes to give a rose-colored solid; Yield 0.095 g 
(1S%): mp 165-167«'C; 'H-NMR (300 MHz. CDCI3) S 0.65 (d, J = 8 Hz, 3H, I4-CH3), 
0.76 (m, 1H, H-IS), 0.97 (d, J = 8 Hz. 3H. lO-CHa). 1.32 (s, 3H. 8-CH3). 1.42 (m. 1H. 
H-13), 1.82 (dd, J = 15 Hz and 5 Hz. 1H, H-15), 1.91 (s, 3H, 2-CH3), 2.09-2.27 (br m, 
2H, H-10 and H-14), 2.41 (br s, 1H. 11-OH), 2.79-2.90 (m, 2H, H-12 and H-15). 3.21 (s, 
10 3H, OCH3). 3.27 (s, 3H, OCH3), 3.58 (d, J = 11 Hz. 1H, H-11), 4.20 (t, J = 10 Hz, IH, 
H-6), 4.36 (d, J = 17 Hz. IH. a-QH^), 4.65 (br s, 2H, NH2), 4.98 (d, J = 10 Hz, 1 H. H-7). 
5.11 (br s, 2H. NHj), 5.14 (d, J = 10 Hz, IH, H.9), 5.20 (t, J = 12 Hz. IH. H-5), 5.89 (s, 

IH, H-19), 5.95 (d. J = 17 Hz. IH, o-CH), 6.33 (t, J = 13 Hz, IH, H-4), 7.02 (d, J = 13 
Hz, IH, H-3), 7.08 (d, J = 9 Hz, 2H, aromatic), 7.91 (d, J = 9 Hz, 2H. aromatic); m/z 

15 705 (M* -h H); Analysis calculated for C36H44N6O9»0.2H2O: C, 58.37; H. 6.53; N. 

II. 34%; Found C, 58.37:, H, 5.85;N, 11.08%. 

EXAMPLE 47 

1 7-Amino-22-f4'-amino-3'-iodophenacvlM 7-demethoxvqeldanamvcin 
Potassium chloride (0.022 g, 0.29 mmol) was dissolved in 1 mL water and 

20 poured into Iodine monochloride (0.043 g, .27 mmol). This mixture was poured into a 
solution of the title compound of Example 41 (0.139 g, 0.2 mmol) in 24 mL 0.1 N 
hydrochloric acid and 3 mL methanol. After stirring for 2 hours at room temperature 
the reaction was quenched with sodium bisulfite. The reaction mixture was extracted 
with ethyl acetate. The organic layer was washed with 3N hydrochloric add, saturated 

25 sodium bicarbonate, water and brine, dried over magnesium sulfate and filtered. The 
residue obtained upon removal of the solvent was dissolved in 1 mL chloroform and 
precipitated with hexanes to give a salmon-colored solid; Yield 0.099 g (60%): ^H NMR 
(300 MHz. CDCI3) 6 0.66 (d, J = 7 Hz, 3H. I4-CH3), 0.75 (m, IH, H-13), 0.98 (d, J = 
6 Hz, 3H, 10-CH,), 1.34 (s. 3H. 8-CH3), 1.47 (m, IH, H-13). 1.91 (m, IH, H-15). 1.95 (s, 

30 3H. 2-CH3), 2.10-2.29 (br m, 2H, H-10 and H-14). 2.59 (s. IH. 11-OH), 2.78-2.92 (m, 2H, 
H-12 and H-15). 3.25 (s, 3H, OCH3). 3.29 (s, 3H. OCH3). 3.59 (d. J = 10 Hz. IH, H-11), 
4.24 (t, J = 10 Hz, IH, H-6), 4.32 (d. J = 18 Hz. IH, a^H^), 4.56 (s, 2H. NHj), 4.95 (d. 
J = 10 Hz. IH. H-7). 5.04 (brs. 2H. NHj), 5.15 (d, J = 11 Hz. IH. H-9), 5.22 (t. J = 11 
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Hz, 1H, H-5), 5.58 (br s, 2H, NHJ, 5.88 (d, J = 18 Hz, 1H, a-CH^), 5.89 (s, 1H. H-19), 
6.37 (t, J = 12 Hz, 1H, H-4), 6.60 (dd. J = 9 Hz and 3 Hz, 1H, aromatic), 7.06 (d. J » 
12 Hz, 1H, H-3), 7.71 (dd, J = 9 Hz and 2 Hz, 1H, aromatic), 8.22 (dd, J = 2 Hz and 
3 Hz, 1H, aromatic) IR (KBr, cm ') 1715, 1660, 1610, 1580. 
5 The acid washes were neutralized with sodium bicarbonate and extracted with 

ethyl acetate. The ethyl acetate extracts were washed water and brine, dried over 
magnesium sulfate, filtered and stripped to recover the title compound of Example 41 , 
rield 0.045 g (27%). 

EXAMPLE 48 

10 1 7-Amino-22-(4'-a2ido-3'-iodoDhenacvlV1 7-demethoxvaeldanamvcin 

1 7-Amlno-22-(4'-amino-3'-iodophenacyl)-1 7-demethoxygeldanamycin, from 
Example 47, (0.036 g, 0.44 mmol) was dissolved in 89 mL methanol, cooled to 0°C and 
shielded from light. To this solution was added 45 mL 1 N hydrochloric acid and 45 mL 
0.5N sodium nitrite. After 15 minutes of stirring, an additional 45 mL 0.5N sodium azide 

15 was added and the reaction mixture stirred another 15 minutes at 0<*C. The resulting 
solution was extracted with ethyl acetate. The ethyl acetate extracts were washed with 
water and brine, dried over magnesium sulfate, filtered and stripped to give a red glass 
which was dissolved in 1 mL ethyl acetate and precipitated with hexanes. Yield 0.027 
g (72%): 'H NMR (300 MHz, CDCy 6 0.69 (d, J = 7 Hz, 3H, I4.CH3), 0.79 (m, 1H, H- 

20 13), 1.03 (d, J = 8 Hz, 3H, IO-CH3), 1.50 (s, 3H, 8-CH3), 1.89 (m, 2H, H-13 and H-15), 
1.99 (s, 3H, 2-CH3), 2.11-2.32 (brm, 2H, H-IOand H-14), 2.53 (brs, 1H, 11-OH), 2.81- 
2.95 (m, 2H, H-12 and H-15), 3.28 (s, 3H, OCH3). 3.32 (s, 3H, OCH3). 3.62 (d, J = 9 Hz, 
1H, H-11), 4.22 (t, J = 12 Hz, 1H. H-6), 4.41 (d, J = 17 Hz, 1H, a-CHj), 4.80 (br s, 2H, 
NHj), 5.02 (d, J = 9 Hz, IH, H-7), 5.16-5.31 (br m, 4H, NHj, H-9, and H-5), 5.92 (s, 1H, 

25 H-19), 5.99 (d, J = 18 Hz. IH, o-CHj), 6.40 (t, J = 14 Hz, IH, H-4), 7.03 (d, J = 14 Hz, 
IH, H-3), 7.12 (m, IH, aromatic), 8.00 (m, 2H, aromatic), 8.40 (m, IH, aromatic); IR 
(KBr, cm-') 1722, 1680, 1661, 1580. 

The compounds of Examples 49 and 50 were prepared according to the method 
of Example 32. 

30 EXAMPLE 49 

1 7-Amino-22-(4'-phenvlphenacvl)-1 7-demethoxvqeldanamvcin 
Yield 0.1 19 g (35%): mp 193-195»C (dec); 'H NMR (300 MHz, CDCy 6 0.72 (d, 
J = 7 Hz, 3H, I4-CH3), 0.83 (m, IH, H-13), 1 .04 (d, J = 7 Hz, 3H, IO-CH3), 1.40 (s, 3H, 
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8-CH3), 1.49 (m. 1H. H-13), 1.90 (dd, J = 16 Hz and 5 Hz, 1H, H-15). 2.00 (s, 3H. 2- 
CH3), 2.25 (br m. 2H. H-10 and H-14). 2.47 (s. 1H. 11-OH), 2.91 (m. 2H, H-12 and H- 
15), 3.31 (8, 3H. OCH3), 3.33 (s. 3H. OCH3), 3.64 (d, J = 10 Hz, 1H, H-11), 4.29 (t, J 
= 10 Hz. 1H. H-6). 4.49 (d. J = 18 Hz. 1H. a-CHJ. 4.72 (br s. 2H. NHj). 5.04 (d. J = 
5 10 Hz. 1 H. H-7). 5.17 (br s. 2H, NHJ. 5.21 (d, J = 1 1 Hz, 1 H. H-9), 5.28 (t, J = 1 1 Hz. 
1H, H-5), 5.99 (s, 1H. H-19), 6.09 (d. J = 18 Hz. 1H. a-CH^, 6.41 (t, J = 12 Hz, 1H, H- 
4), 7.13 (d. J = 12 Hz. 1H. H-3). 7.47 (m, 3H, aromatic), 7.12 (m, 3H. aromatic). 7.74 
(d. J = 8 Hz, 2H, aromatic), 8.05 (d. J = 8 Hz. 2H, aromatic); m/z 731 (M*-l-Na*). 

EXAMPI-E 50 

10 17-Amino-22-f2-acetonaDhthiv»-17-demethoxvaeldanamvcin 

The crude title compound, prepared from 2-(2'-bromoacetyl)naphtiialene was 
dissolved in 1 mL chloroform and precipitated with hexanes to give a salmon-colored 
solid; Yield 0.163 g (50%): mp 185-187«»C; 'H NMR (300 MHz, CDQa) 6 0.71 (d, J = 
8 Hz, 3H. 14-CH3). 0.82 (m. 1H, H-13). 1.02 (d. J = 7 Hz. 3H. 10-CH,), 1.40 (s, 3H, 8- 

1 5 CH3), 1 .49 (m. 1 H, H-1 3), 1 .89 (dd. J = 1 5 Hz and 5 Hz. 1 H, H-1 5). 2.00 (s. 3H. 2-CH3). 
2.22 (br m, 2H, H-10 and H-14), 2.44 (s, 1 H, 1 1-OH), 2.91 (m, 2H, H-12 and H-15). 3.30 
(8. 3H, CX;H3), 3.33 (8. 3H. OCH3), 3.51 (d, J = 11 Hz, 1H. H-11). 4.30 (t. J « 1 1 Hz, 
1H, H-6), 4.59 (d, J = 19 Hz. 1H. o-CHj). 4.68 (br s. 2H. NHJ. 5.02 (d, J = 10 Hz, 1H. 
H-7), 5.15 (br s, 2H, NHj), 5.20 (d, J = 13 Hz. 1H. H-9). 5.28 (t, J = 13 Hz. 1H. H-5). 

20 6.00 (s, 1H, H-19), 6.20 (d, J = 17 Hz, 1H, a-CHj), 6.40 (t, J = 12 Hz, 1H, H-4), 7.13 
(d, J = 13 Hz. 1H. H-3), 7.54-7.68 (m, 2H, aromatic). 7.87-8.02 (m, 2H, aromatic), 8.51 . 
(8, 1H, aromatic); m/z 714 (M*) and 736 (M* -I- Na); IR (CHjCIj, cm ') 1733, 1677, 
1662. 1585. 

EXAMPLE 51 

25 17-Azetidin-1-vl-11-<>fluoro-17-demethoxvaeldanamvcin 

1 7-Azetidin-1 -yl-1 7-demethoxygeldanamycin, the title compound of Example 1 8, 
(0.200 g, 0.342 mmol) was added to a flame dried flask under nitrogen and dissolved 
in 15 mL of methylene chloride. The mixture was cooled to -68<*C with an external dry 
ice/acetone bath and then a solution of DAST (0.055g. 0.342 mmol. 0.045 mL) in 2.5 

30 mL of methylene chloride was added dropwise. After 1 hour 5 mL of 5% aqueous 
NaHCOj was addded slowly and the product extracted Into 100 mL of methylene 
chloride. The organic layer was washed vwth 3 x 50 mL of water and 2 x 50 mL of brine, 
dried with MgS04. filtered and stripped of solvent to afford a purple solid. This was 
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purified by flash column chromatography using 5% methanol in chloroform. Material of 
Rf = .42 (1 :9 methanol: chlorofonn), the desired product, (0.058 g 29%) was disolved 
in a minimal amount of ethyl acetate and precipitated wKh hexanes; Yield 0.042 g 
(21%), mp 128»C (dec); 'H-NMR (300 MHz, CDCI3) 6 1 .05(m, 6H, lO-CHj and I4-CH3), 
5 1.25 (brt, J = 15 Hz, 1H, H-13), 1.55 (brt, J = 15 Hz, 1H, H-13), 1.78 (s, 3H, 8-CH3), 
1.95 (br m. 1H. H-14). 2.03 (s, 3H, 2.CH3), 2.23 (dd, J = 8.5 Hz, 16 Hz, 1H, H-15), 2.40 
(br m. 2H, 3' azetidine CHj), 2.55 (dd, J = 7 Hz, 16 Hz, 1H, H-15), 2.80 (br d. J = 26 
Hz, 1H, H-10), 3.35 (s, 3H. OCH3), 3.37 (s, 3H, OCH3), 3.53 (br m, 1H, H-12). 4.39 (d, 
J = 9 Hz, 1 H, H-6), 4.0 (br m, 7H, NHj and 2' and 4' azetidine CHj and H-1 1), 5.60 (d, 
10 J = 9 Hz, 1H, H-9), 5.70 (s, 1 H, H-7), 5.88 (t, J = 9 Hz, 1H, H-5), 6.55 (t, J = 9 Hz, 1H, 
H-4), 6.96 (d, J = 9 Hz, 1H. H-3), 7.05 (s, 1H, H-19), 9.33 (s, 1H, NH-22); m/z610. (M+ 
+ Na); IR (KBr. cm'') 1735, 1690, 1650; Analysis calculated for C3iH42FN307»5H20: C, 
54.93; H, 7.73; N. 6.20%. Found: C, 55.07; H, 6.23; N, 6.07%. 

The compounds of ExEimples 52-58 were prepeu'ed by the method of Example 
15 51 from the appropriately substituted 1 7-amino-1 7-demethoxygeldanamycin derivatives. 

EXAMPLE 52 
1 7-Amino-1 1 -q-fluoro-1 7-demethoxvaeldanamvcln 

Yield 0.155 g (44%), mp >250«'C (dec); 'H-NMR (300 MHz, CDCI3) <y 0.80 (d, 
3H, J = 8Hz, IO-CH3), 0.90 (d, 3H, J = 8Hz, I4-CH3), 0.93 (br m, 1H, H-13), 1.35 (br 

20 t, 1H, H-13), 1.60 (s, 3H, 8-CH3), 1.85 (s, 3H, 2-CH3), 1.85 (brm, 1H, H-14), 1.85-2.1 (br 
m, 2H, H-15), 2.63 (br d, J = 26 Hz, 1H, H-10), 3.16 (s, 6H, OCH3), 3.26 (br m, 1H, H- 
12), 4.28 (d, J = 9 Hz, 1 H, H-6). 4.45 (br d, J = 47 Hz, 1 H, H-1 1 ), 4.60 (br m, 2H, NHj), 
4.95 (s. 1H H-7), 5.07 (br s, 2H, NHj), 5.45 (d. J = 9 Hz. IH. H-9), 5.70 (t, J = 9 Hz, 
1H. H-5), 6.35 (t. J = 9 Hz. IH. H-4), 6.80 (d, J = 9 Hz, IH, H-3), 7.05 (s, IH, H-19), 

25 9.0 (s, IH. NH-22); m/z 570. (M+ -I- Na); IR (KBr, cm"') 1715, 1685, 1670; Analysis 
calculated for C2eH3BFN3O7«0.25H2O: C. 60.91; H. 7.03; N, 7,61%. Found: C. 60.78; 

H. 6.87; N, 7.43%. 

EXAMPLE 53 

1 7-lsoDroDvlamino-1 1 •g-fiuoro-17-demethoxvaeldanamvcin 
30 Yield 0.035 g (16%), mp 1320C; 'H-NMR (300 MHz, CDCI3) S 0.85 (m. 6H, 10- 

CH3, 14-CH3), 0.85 (m, IH, H-13), 1.07 and 1.11 (brd, J = 8 Hz. 6H. isopropyl CH3), 

I. 38 (br m. IH. H-13), 1.60 (s, 3H, 8-CH3), 1.71 (br m. IH. H-14). 1.75 (s. 3H. 2-CH3), 
2.15 (dd, J = 8.5 Hz, 16 Hz, IH, H-15). 2.45 (dd, J = 7 Hz, 16 Hz. IH, H-15), 2.65 (br 
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il, J = 26 Hz, 1H, H-10), 3.19 and 3.20 (br s, 6H. OCH3), 3.35 (br m, 1H, H-12), 3.95 
(m, TH, isopfopyl CH), 4.22 (d, J = 9 Hz, 1H, H-6), 4.30 (br d, J = 47 Hz, 1H, H-H), 
4.65 (br m, 2H, NHj), 5.04 (s, 1H H-?), 5.46 (d, J = 9 Hz, 1H, H-9), 5.73 (t. J = 9 Hz, 
1H. H-5), 5.94 (br d, J = 10.5 Hz, 1H. NH), 6.40 (t, J = 9 Hz. 1H. H-4), 6.80 (d, J = 9 
5 Hz, 1H, H-3), 7.05 (s, 1 H, H-19), 9.15 (s, 1H, NH-22); m/z 612. (M+ + Na); IR (KBr, 
cm-') 1740, 1705, 1655; Analysis calculated for C3,H44FN3O7«0.5H2O: C, 62.19; H, 7.57; 
N, 7.01%. Found: C, 62.36; H, 7.48; N, 6.81%. 

EXAMPLE 54 

17-CvcloproDvlam!no-11-g-fluoro-17-demethoxvaeldanamvcin 
10 Yield 0.056 g (25%), mp 11900 (dec); 'H-NMR (300 MHz. CDCy S 0.70 (m, 2H, 

cyclopropyl CH^), 0.86 (m, 3H, cyciopropyl CH2 and H-13), 0.92 (d, 3H, J = 8Hz, 10- 
CH3). 1.00 (d, 3H, J = 8Hz, I4-CH3), 1.53 (br m, 1H. H-13), 1.70 (s, 3H, 8-CH3), 1.95 
(s, 3H. 2-CH3), 2.00 (br m. 1H, H-14), 2.62 (dd, J = 8.5 Hz, 16 Hz, 1H, H-15), 2.70 (br 
d, J = 26 Hz, 1H, H-10), 2.80 (m, 1H, cyclopropyl CH), 2.90 (dd, J = 7 Hz, 16 Hz, 1H, 
15 H-15), 3.33 (s, 6H, OCH3), 3.45 (br m, 1 H, H-12), 4.33 (d, J = 9 Hz, 1 H, H-6), 4.36 (br 
d, J = 47 Hz, 1H, H-11). 4.7 (br m, 2H, NH^), 5.10 (s. 1H H-7), 5.55 (d, J = 9 Hz, 1H, 
H-9). 5.75 (t. J = 9 Hz, 1H, H-5), 6.20 (brt, 1H, NH), 6.46 (t, J = 9 Hz, 1H, H-4), 6.90 
(d, J = 9 Hz. 1H, H-3). 7.15 (s, 1H, H-19), 9.15 (s, 1H, NH-22); m/z 610. (M+ + Na); 
IR (KBr, cm ') 1740, 1690, 1630; Analysis calculated for C3,H42FN307«1.5H20: C, 60.57; 
20 H, 7.37; N, 6.83%. Found: C, 60.43; H, 6.79; N, 6.83%. 

EXAMPLE 55 

17-Allvlamino-1 1 -g-fluoro-17-demethoxvaeldanamvcin 
Yield 0.049 g (25%), mp 110-112«>C; 'H-NMR (300 MHz, CDCI3) 6 0.85(d, 3H, 
J = 8Hz. lO-CHa), 0.88(d, 3H, J = 8Hz, I4-CH3), 1.45 (brm. 2H, H-13), 1.63 (s, 3H, 8- 

25 CH3), 1.86 (s, 3H, 2-CH3), 1.88 (br m, 1H, H-14), 2.20 (dd, J = 8.5 Hz, 16 Hz. 1H, H- 
15), 2.55 (dd, J = 7 Hz, 16 Hz, 1H, H-15). 2.80 (br d, J = 26 Hz, 1H, H-10). 3.20 (s, 6H, 
OCH3), 3.33 (br m, 1H, H-12), 3.95 (brt, 2H, allylic CH2), 4.23 (d, J = 9 Hz, 1H, H-6), 
4.26 (brd, J = 49 Hz, 1H, H-11), 4.57 (brm, 2H, NHj), 5.03 (s, 1H, H-7), 5.15 (brd, 2H, 
vinylic CHj). 5.45 (d. J = 9 Hz. 1H, H-9), 5.55 (m, 2H, H-5 and vinylic CH), 6.10 (brt, 

30 1H, NH), 6.40 (t, J = 9 Hz, 1H. H-4). 6.80 (d, J = 9 Hz, IH, H-3), 7.07 (s, 1H, H-19), 
9.13 (s, IH. NH-22); m/z 608. (M-l- + Na); IR (KBr, cm"') 1740, 1700, 1655; Analysis 
calculated for C3,H42FN3O7«0.75H2O: C, 61.93; H, 7.24; N, 6.98%. Found: C. 61.87; 
H. 6.93; N. 7.00%. 
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EXAMPLE 56 

1 7-Proparavlamino-1 1 -g-fluoro-1 y-demethoxvaeldanamycin 
Yield 0.051 g (27%), mp 11 1 °C (dec); 'H-NMR (300 MHz, CDCy 6 0.83 (br m, 
1H, H-13), 0.95 (d, 3H, J = SHz. IO-CH3), 0.98 (d. 3H, J = 8H2. I4-CH3), 1.53 (br m. 
5 1H, H-13). 1.73 (s, 3H, 8-CH3), 1.95 (s, 3H. 1.94 (br m, 1H, H-14), 2.35 (s, 1H, 

acetylene CH), 2.35 (dd, J = 8.5 Hz, 16 Hz, 1H, H-15), 2.58 (dd, J = 7 Hz, 16 Hz, 1H, 
H-15), 2.65 (br d, J = 26 Hz, 1H, H-10). 3.3 (s, 6H, OCH3), 3.45 (br m, 1H, H-12), 4.20 
(br s 2H, propargyl CHj), 4.33 (d, J = 9 Hz. 1 H, H-6), 4.36 (br d, J = 47 Hz, 1 H, H-1 1), 
4.8 (br m. 2H, NHj), 5.13 (s. 1H H-7), 5.57 (d, J = 9 Hz, 1H, H-9). 5.85 (t, J = 9 Hz, 1H, 
10 H-5), 6.13 (brt, 1H, NH), 6.50 (t. J = 9 Hz, 1H, H-4), 6.90 (d, J = 9 Hz, 1H, H-3), 7.20 
(s, IH, H-19), 9.13 (s, 1H, NH-22); m/z 608. (M+ + Na); IR (KBr, cm ') 2120, 1735. 
1695, 1635; Analysis calculated for C3,H4oFN307»0.75H20: C, 62.14; H, 6.98; N, 7.01%. 
Found: C, 61.99; H, 6.71; N, 6.90%. 

EXAMPLE 57 

15 1 7-f2'-CvanoethvlaminoV1 1 -a-fluoro-1 7-demethoxvoeldanamvcln 

rield 0.026 g (14%), mp 122-24»C (dec); 'H-NMR (300 MHz, CDCI3) <y 1.15 (br 
m, IH, H-13), 1.12 (d. 3H, J = 8Hz. IO-CH3), 1.17 (d, 3H, J = 8Hz, I4-CH3), 1.65 (br 
t, IH, H-13). 1.75 (s, 3H, 8-CH3), 1.90 (s, 3H, 2-CH3), 2.1 (br m, 1H, H-14), 2.40 (dd, J 
= 8.5 Hz, 16 Hz, IH, H-15), 2.65 (dd, J = 7 Hz, 16 Hz, IH, H-15), 2.83 (t, J = 8 Hz, 2H, 

20 ^-ethyl CHj), 2.93 (br d. J = 26 Hz. IH. H-10), 3.46 (s, 6H, OCH3), 3.45 (br m, IH, H- 
12), 3.56 (q, J = 8 Hz, 2H, o-ethyl CHj), 4.46 (d, J = 9 Hz, IH, H-6), 4.55 (br d, J = 47 
Hz, IH, H-11), 4.85 (br m, 2H, NH^), 5.26 (s, IH. H-7), 5.73 (d, J = 9 Hz, IH. H-9), 6.00 
(t. J = 9 Hz, IH, H-5), 6.07 (brt, IH, NH), 6.65 (t, J = 9 Hz, IH, H-4), 7.07 (d, J = 9 
Hz. IH, H-3), 7.35 (s, IH. H-19), 9.25 (s. IH. NH-22); m/z 623. (M+ + Na); IR (KBr. 

25 cm-') 2350, 1730, 1695, 1630; Analysis calculated for C3,H4,FN407: C, 61.99; H, 6.88; 
N, 9.33%. Found: C, 61.52; H, 6.91; N. 9.25%. 

EXAMPLE 58 

17-f2'-Ruoroettivlamino)-1 1 -g-fluoro-1 7-demetlioxvqeldanamvcin 
Yield 0.064 g (32%), mp 134°C (dec); 'H-NMR (300 MHz, CDCI3) 6 1.05 (br m. 
30 IH, H-13), 1.03 (d, 3H, J = 8Hz, IO-CH3), 1.07 (d, 3H, J = SHz, I4-CH3), 1.57 (brt, IH, 
H-13), 1.77 (s, 3H, 8-CH3), 2.0 (br m, IH, H-14), 2.05 (s, 3H, 2-CH3), 2.35 (dd. J = 8.5 
Hz. 16 Hz. IH. H-15), 2.63 (dd, J = 7 Hz, 16 Hz, IH, H-15), 2.83 (br d, J = 26 Hz. IH. 
H-10), 3.4 (s, 6H. OCH3), 3.53 (br m, IH, H-12), 3.85 (two brd m. J = 27 Hz, 2H. a-ethyl 



wo 95/01342 



PCT/IB94/00160 



-54- 

CH,), 4.4 (d. J = 9 Hr, 1H, H-6), 4.45 (br d. J = 47 Hz, 1H. H-1 1), 4.65 (two brd t, J = 
46 Mz 7 Hz. 2H, ^-ethyl CHj), 4.75 (br m. 2H, NHj). 6.23 (s. 1H H-7), 5.63 (d, J = 9 Hz, 
1H, H-9). 5.90 (t, J = 9 Hz, 1H, H-5), 6.25 (br t, 1H. NH), 6.57 (t, J = 9 Hz, 1H, H-4). 
6.97 (d. J = 9 Hz, 1H, H-3), 7.25 (s, 1H. H-1 9), 9.25 (s, 1H, NH-22); m/z 596. (M+ + 
5 Na); IR (KBr, cm'') 1740, 1700, 1630; Analysis calculated for C^H^.FJtisOy. C. 60.69; 
H, 6.96; N, 7.07%. Found: C, 60.23; H, 6.99; N, 7.02%. 

EXAMPLE 59 

1 1 -o^Ruoro-oeldanamvcIn 

The title compound was prepared from geldanamydn by the method of Example 
10 51 ; Yield 0.064 g (32%), mp 232»C (dec); 'H-NMR (300 lUIHz, CDCI3) 6 0.87 (d, 3H, J 
= 8Hz, IO-CH3), 1.00 (d, 3H, J = 8Hz, I4-CH3), 1.0 (br m, 1H. H-1 3), 1.4 (br t, 1H. H- 
13), 1.73 (s, 3H, 8-CH3), 1.95 (s, 3H, 2-CH3), 1.9 (br m, 1H, H-14), 2.25 (dd, 1H. J = 7 
Hz, 16 Hz, 1H, H-IS), 2.45 (dd, J = 8.5 Hz, 16 Hz, 1H, H-15), 2.75 (brd, J = 26 Hz, 1H, 
H-10), 3.3 (s, 3H, OCH3), 3.34 (s, 3H, OCH3), 3.4 (br m, 1H, H-12), 4.05 (s, 3H, 17- 
15 OCHa). 4.27 (d, J = 9 Hz, 1H. H-6), 4.57 (br d, J = 47 Hz, 1H, H-11). 4.7 (br m, 2H, 
NHj), 5.05 (s, 1H, H-7). 5.53 (d. J = 9 Hz, 1H, H-9), 5.85 (t, J = 9 Hz. 1H, H-5), 6.50 
(t. J » 9 Hz, 1H, H-4), 6.85 (d, J = 9 Hz, 1H. H.3). 7.20 (s, 1H, H-1 9), 8.65 (s, IH. NH- 
22); m/z 585. (M-l- + Na); IR (KBr. cm'') 1740, 1705, 1655; Analysis calculated for 
C29H38FN2O8*0.25HjO: C. 61.41; H, 7.02; N, 4.93%. Found: C, 61.03; H, 6.65; 
20 N, 4.92%. 

EXAI^PLEeo 

17-fSV-2'-HvdroxvproDvlamlno-11-ff-fluoro-17-demethoxvaeldanamvcln 
The title compound of Example 59 (0.307 g, 0.546 mmol) was slunied In 6 mL 
of chloroform and treated with (S)-2-hydroxypropylamine (0.205 g, 2.73 mmol) at 22'>C 

25 for 16 hours. The reaction mixture was diluted with 50 mL of chloroform and washed 
with 3 x 50 mL of brine and 3 x 50 mL of water. The organic layer was dried virith 
MgS04, filtered and vacuum evaporated to a purple solid. Rash column 
chromatography on silica gel eiuted vtnth 3% methanol in chloroform afforded pure 
product; Yield 0.070 g (21%), mp II90C (dec); 'H-NMR (300 MHz, CDCI3) 6 0.95 (br 

30 t. 7H, H-1 3 and IO-CH3 and )^propyl CH3), 1 .25 (d, 3H, J = 8Hz, I4-CH3), 1.50 (br t, 
IH, H-1 3), 1.70 (s, 3H, 8-CH3), 1.9 (br m, IH, H-14), 1.97 (s, 3H, 2-CH3), 2.33 (dd, J = 
8.5 Hz, 16 Hz, IH, H-15), 2.53 (dd, J = 7 Hz, 16 Hz, IH, H-15), 2.75 (br d, J = 26 Hz, 
IH, H-10), 3.30 (s, 6H, OCH3), 3.30 (m, IH, o^propyl CH), 3.45 (br m, IH. H-12), 3.57 
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(m, 1H, a-propyl CH), 4.0 (m,1H, ^-propyl CH), 4.33 (d, J = 9 Hz, 1H, H-6), 4.37 (br d. 
J = 27 Hz, 1H, H-11), 4.75 (br m, 2H, NHj), 5.15 (s, 1H H-7), 5.55 (d. J = 9 Hz. 1H. H- 
9), 5.85 (t, J = 9 Hz, 1H, H-5), 6.43 (brt, 1H, NH), 6.50 (t, J = 9 Hz, 1H, H-4), 6.90 (d. 
J = 9 Hz, 1H, H-3), 7.15 (s, 1H, H-19). 9.23 (s, 1H, NH-22); m/z 628. (M+ + Na); IR 
5 (KBr, cm-' ) 1 735, 1 695, 1 655; Analysis calculated for Cj, H44FN308-0.25H20: C, 61 .01 ; 
H, 7.35; N, 6.88%. Found: C, 60.90; H, 7.40; N, 6.74%. 

EXAMPLE 61 

17-Allvlamino-1 1 -aminocarbonvl-17-demethoxvqeldanamvcin 
17-AIIylamino-17-demethoxygeldanamycin (0.200 g, 0.341 mmol) was dissolved 

10 in 5 mL of methylene chloride and cooled to 0°C in a flame dried flask under nitrogen. 
Sodium isocyanate (0.31 1 g, 0.4.78 mmol) and trifluoroacetic acid (0.545 g, 4.78 mmol, 
0.368 mL) were added during 10 minutes. After stining for 16 hours at room 
temperature, the reaction mixture was diluted with 200 mL of water and extracted with 
3 X 150 mL of chlorofomn. The combined organic layers were washed with 2 x 100 mL 

15 of water, dried with sodium sulfate, filtered and evaporated in vacuo to yield a residue, 
0.236 g, which was flash chromatographed on 80 g of silica gel eluted with 69:1:30 
ethyl acetate:methanol:hexanes. Fractions containing pure product were evaporated, 
taken up In 2 mL of chloroform and then precipitated with hexanes; 0.062 g (29%) mp 
214-216°C; 'H-NMR (300 MHz, CDCI3) 6 0.93(d, J = 8Hz, 3H, IO-CH3), 0.98(d, J = 

20 8Hz, 3H, I4-CH3), 1.26 (br m, 1H, H-13), 1.50 (m, 1H, H-13), 1.69 (s, 3H, 8-CH3), 1.77 
(br m, 1H, H-14), 1.96 (s, 3H, 2.CH3), 2.24 (dd, J = 16 Hz and 7 Hz, 1H, H-15), 2.56 
(m, 1H, H.15), 2.85 (m, 1H, H-10), 3.31 (s, 3H, OCH3), 3.32 (s, 3H, OCH3), 3.46 (br m, 
1H, H-12), 4.05 (br t, 2H, allylic CHj), 4.39 (br m, 2H, NHj), 4.43 (br d, J = 9 Hz, 1H. 
H-6), 4.71 (V br s, 2H, NHj) 4.75 (m, 1H, H-11), 5.15-5.3 (m, 4H, vinylic CHj, H-7, H-9), 

25 5.73-5.9 (br m, 2H, H-5, vinylic CH). 6.15 (br t, 1H, NH), 6.48 (t. J = 9 Hz, 1H, H-4), 
7.11 (s, 1H, H-19), 7.23 (brm, 1H, H-3), 9.20 (s, 1H. NH-22); m/z 651. (M+ + Na); IR 
(KBr, 

cm'^) 1740, 1725, 1705, 1680, 1645 1585, 1470; Analysis calculated for 
C3jH4<N408«1.5H20: C,58.61; H, 7.22; N, 8.54%. Found: C, 58.50; H. 6.51; N, 8.48%. 
30 EXAMPLE 62 

17-Azetidin-1-vl-1 1-N-B0C-g-alanvl-1 7-demethoxvaeldanamvcin 
17-Azetidin-1-yl-17-demethoxygeldanamycin, the title compound of Example 18, 
(0.200 g, 0.341 mmol) was dissolved in 6 mL of dry methylene chloride and treated with 
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N-BOC-^-aianine (0.077 g, 0.409 mmol), dicyclohexylcarbodiimide (0.084 g, 0.409 
mmoi) and dimethylaminopyridine (OMAP) (0.050 g, 0.409 mmol). After 24 hours the 
mixture was filtered to remove dicydohexylurea and concentrated in vacuo to a residue 
which wsfi dissolved in 200 mL of ethyl acetate and washed vtnth 2 x 100 mL each of 
5 IN hydrochloric acid, water and brine. The organic layer was dried with Na2S04, 
filtered and evaporated in vacuo to yield a purple residue (0.240 g). This was flash 
chromatogreqshed on silica gel eluted with 69:1:30 ethyl acetate:methanol:hexanes. 
Fractions containing pure product were evaporated to yi^d a residue whidi was 
dissolved in 1 mL of chloroform and precipitated with 100 mL of hexane; yield 0.098 g 

10 (38%) mp 122-1250C: 'H-NMR (300 MHz, CDCy 6 0.87 (d, J = 8 Hz, 3H, lO-CHJ, 0.95 
(d, J = 8 Hz, 3H, I4-CH3), 1.17 (m, 1H. H-13), 1.6 (m. 1H, H-14), 1.63 (s, 3H, 8-CH3), 
1.90 (m, 1H. H-15). 1.95 (s, 3H, 2-CH3), 2.35 (pent. J » 8 Hz, 2H, 3'- azetidine CH,), 
2.46 (m, 2H, fl^^lanyl CHj), 2.6-2.8 (m, 2H, H-15, H-10). 3.25 (s, 3H, OCH3), 3.27 (s, 3H, 
OCH3), 3.35 (m, 2H, ;J-alanyl CHJ, 3.66 (m, 1H, H-12), 4.46 (d, J = 8 Hz, 1 H. H-6), 4.55 

15 (t, J = 8 Hz, 4H, 2'and 4' azetidine CHJ, 4.4-4.9 (br s. 2H, NHJ, 5.06 (d, J = 12 Hz, 
1H, H-11), 5.15 (brt, 1H, alanyl NH), 5.27 (d, J = 11 Hz. 1H, H-9), 5.53 (br s, 1H, H-7). 
5.80 (t, J = 9, 1H, H-5), 6.45 (t, J = 9 Hz, 1H, H-4), 6.90 (s, 1H, H-19), 7.00 (m, J = 9 
Hz, 1H, H-3), 9.40 (s, 1H, NH-22); m/z759. (M+ -I- Na); IR (KBr, cm') 1732, 1645 1583, 
1541, 1477: Analysis calculated for C39H5eN40„»2H20: C, 59.08; H, 7.63; N, 7.07%. 

20 Found: C, 59.20; H, 7.1 1 ; N, 7.1 6%. 

EXAMPLE 63 

1 7-Azetidin-1 -yi-l 1 -g-alanvl-1 7-demethoxvaeldanamvcin 
The product of Example 62 (0.050 g, 0.066 mmol) was dissolved in 1 mL of 
trifiuoroacetic add at O^C. After 10 minutes the reaction mixture was evaporated in 

25 vacuo to a residue which was dissolved in 0.3 mL of methanol and precipitated with 20 
mL of isopropylether; 0.35 g (71%) mp 1 38-142 "C; 'H-NMR (300 IWIHz, CDCI3) 6 0.84 
(d, J = 8 Hz, 3H, IO-CH3), 0,96 (d, J = 8 Hz, 3H, I4-CH3), 1.24 (m, 1H, H-13), 1.55 (m, 
1H, H-13), 1.61 (s, 3H, 8-CH3), 1 .94 (s. 3H, 2-CH3), 1.96 (m, 1H, H-15), 2.35 (pent, J = 
8 Hz. 2H, 3' azetidine CHj), 2.6-2.8 (m, 4H. a-alanyl CHj and H-15 and H-10). 3.18 (m. 

30 2H. ^-alanyl CHj), 3.25 (s, 6H, OCH3), 3.65 (m, 1 H, H-12), 4.43 (br s. 1 H. H-6). 4.57 (m, 
4H, 2'and 4' azetidine CHj), 5.0-5.5 (br s. 2H, NHJ, 5.15 (d, J = 12 Hz, 1H. H-11), 5.3 
(br m, 1H, H-9), 5.4 (br s, 1H, H-7), 5.78 (t, J = 9 Hz, IH, H-5), 6.44 (t, J = 9 Hz, 1H, 
H-4), 6.85-7.00 (m, J = 9 Hz, IH. H-3), 6.93 (s, IH, H-19), 8.16 (br s, 2H, alanyl NH,). 
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9.35 (s. 1H, NH-22); m/z 657. {M+ + H); IR (KBr, cm'^) 1731, 1688. 1647 1583. 1601, 
1541. 1474; Analysis calculated for C34H48N408*3Hp: C, 52.42; H, 6.72; N. 6.79%. 
Found: C, 52.23; H, 6.22; N. 6.61%. 

EXAMPLE 64 

5 1 7-Azetidin-1 -vl-1 1 «f N-f4-a2ldobenzovlM-alanv!M 7-demethoxvaeldanamvcin 

The title compound of Example 63 (0.020 g. 0.026mmol) was dissolved in 0.5 
mL of anhydrous dimethylformamide and treated v^'th 4-azidobenzoic acid N- 
hydroxysuccinimide ester (0.007 g, 0.025 mmol) and triethylamine (0.0025 g. 0.025 
mmol. 0.0034 mL). After three hours the reaction mixture was diluted with 200 mL of 

10 ethyl acetate and washed with 2 x 100 mL of water, 1N hydrochloric acid, and brine. 
The organic layer was dried \Arith sodium sulfate, filtered and evaporated in vacuo to a 
residue. The residue was dissolved in 0.5 mL of chloroform and precipitated with 70 
mL of hexanes, filtered and dried in vacuo; 0.012 g (61%) mp 123-60C; ^H-NMR (300 
MHz, CDCI3) 6 0.85 (d, J = 8 Hz, 3H. IO-CH3). 0.94 (d, J = 8 Hz, 3H, I4-CH3). 1.15 (m, 

15 1H, H-13), 1.63 (s, 3H. 8-CH3), 1.85 (m, 1H, H-15), 1.95 (s, 3H, 2-CH3). 2.35 (pent, J = 
8 Hz. 2H. 3' azetidine CHj), 2.6 (t, J = 8 Hz, 2H, a-alanyl CHJ, 2.7-2.9 (m, 2H, H-15 
and H-10), 3.26 (s, 3H, OCH3). 3.29 (s, 3H. OCH3), 3.56 (m, 1H, ;ff-alanyl CH^). 3.70 (m, 
1H, H-12), 3.82 (m, 1H. ^-alanyl CH^), 4.4-4.9 (m, 7H, H-6, 2' and 4' azetidine CHj. 
NHJ, 5.10 (d, J = 12 Hz, 1H. H-11), 5.3 (br m, 1H, H-9), 5.53 (br s, 1H, H-7), 5.79 (t, 

20 J = 9, 1H. H-5), 6.45 (t. J = 9, 1H. H-4), 6.91 (s, 1H, H-19), 6.9-7.0 (m, 2H, H-3. NH), 
6.98 (d of ABq, J = 10 Hz, 2H. aromatic CH), 7.75 (d of ABq, J = 10 Hz, 2H. aromatic 
CH). 8.16 (br s, 2H. alanyl NHJ. 9.38 (s, 1H. NH-22). 

EXAMPLE 65 

1 7-Azetidin-1 -vl-1 1 -acetvi-1 7-demethoxvqeldanamvcin 

25 1 7-Azetidin-1 -yl-1 7-demethoxygeldanamycin, the title compound of Example 1 8, 

(0.200 g, 0.341 mmol) was dissolved in 5 mL of methylene chloride in a flame dried 
flask under nitrogen and treated with acetic anhydride (0.070 g, 0.683 mmol, 0.064 mL), 
DMAP (0.042 g. 0.341 mmol) and triethylamine 0.105 g (1.04 mmol, 0.145 mL) at room 
temperature. After 3 hours the mixture was diluted with 200 mL of methylene chloride 

30 and washed with 1 00 mL of water and 2 x 1 00 mL of brine. The organic layer was dried 
with sodium sulfate, filtered and evaporated in vacuo to a residue; 0.30 g. The residue 
was flash chromatographed on 120 g of silica gel with 2.5% methanol in chloroform to 
afford pure product, 0.120 g, which was recrystaliized from 10 mL of toluene; 0.080 g 
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(37%) mp 195«»C(dec); 'H-NMR (300 MHz, CDCy 6 0.93 (m, 6H, I4-CH3 and IO-CH3), 
1.1-1.3 (m, 2H. H-13), 1.55 (m, TH, H-14), 1.65 (s, 3H, 8-CH3), 1.95 (s. 3H, Z^Hj), 1.96 
(s, 3H, acetyl CH3), 2.0 (m, 1H, H-15), 2.35 (pent, J = 8 Hz, 2H, 3'-azetidine CHj), 2.6- 
2.85 (m, 2H, H-15. H-10), 3.29 (s. 3H. OCH3), 3.31 (s, 3H, OCH3), 3.60 (sept. J = 8 Hz, 
5 1H, Isopropyl CH), 3.63 (m. 1H, H-12), 4.45 (d, J = 8 Hz, 1H. H-6). 4.55 (t, J = 8 Hz, 
4H, 2'and 4' azetidine CHj), 4.73 (br s, 2H, NHJ, 5.0 (m, IH, H-11), 5.75 (d, J = 11 Hz, 
1H, H-9), 5.41 (br s. IH, H-7), 5.78 (t, J = 9 Hz, IH. H-5). 6.46 (t, J = 9 Hz, IH, H-4), 
6.91 (s, 1H, H-19), 7.10 (m, J = 9 Hz, IH, H-3), 9.34 (s, IH, NH-22): m/z 650. (M+ + 
Na); IR (KBr, cm'^) 1735, 1685, 1645; Analysis calculated for C33H45N3O8: C, 63.14; H, 
10 7.26; N, 6.69%. Found: C, 63.36; H, 6.94; N, 6.55%. 

EXAMPLE 66 

1 7-Az6tidin-1 -vl-1 1 -aminocarbonvl-1 7-demethoxvaeldanamvcin 
Prepared in the manner of Example 61 from 17-azetidln-1-yl-17- 
demethoxygeldanamycin, the title compound of Example 18. (0.200 g, 0.341 mmol); 

15 yield 0.083 g (39%) mp 168-171 oQ; ^H-NMR (300 MHz, CDCI3) 6 0.98(d, J = 8Hz, 3H, 
IO-CH3), 1.01 (d. J = 8Hz. 3H, I4-CH3), 1.3 (br m. 2H, H-13), 1.73 (s. 3H, 8-CH3), 1.75 
(brm. IH, H-14), 2.02 (s, 3H, 2-CH3), 2.15 (m, IH, H-15), 2.40 (pent, J = 8 Hz, 2H, ff- 
azetidine CHJ, 2.67 (m. IH. H-15), 2.87 (m, IH, H-10), 3.36 (s, 6H, OCH3), 3.60 (m, IH, 
H-12), 4.39 (br m, 2H, NHj), 4.5 (br d, J = 9 Hz, 3H, H-6, NHj), 4.64 (br t, J = 8 Hz, 

20 6H, 2'and 4' azetidine CHj, NHJ, 4.86 (m, IH. H-1 1), 5.35 (d. J = 12 Hz, IH. H-9). 5.40 
(br s, IH, H-7), 5.83 (brt, J = 9 Hz, IH, H-5), 6.54 (t, J = 9 Hz. IH, H-4), 6.97 (s, IH, 
H-19), 7.21 (br m, IH, H-3), 9.36 (s. IH, NH-22); m/z 629. (M-I-); IR (KBr, cm ') 1720, 
1686, 1648 1533, 1475; Analysis calculated for C32H44N409«H20: C, 59.42; H, 7.61; N, 
8.66%. Found: C, 59.67; H, 6.81; N, 8.38%. 

25 EXAMPLE 67 

1 7-Ailvlamino-1 1 -isopropvlsulfamvlcarbonvl-1 7-demethoxvQeldanamvcin 
17-Allylamino-17-demethoxygeldanamycln (0.200 g, 0.341 mmol) was dissolved 
In 5 mL of methylene chloride and cooled to 0°C in a flame dried flask under nitrogen. 
Chlorosulfonylisocyanide (0.080 mg, 0.564 mmol, 0.049 mL) was added dropwise 

30 during 10 minutes. After stirring for one hour in the cold, isopropyl amine (0.066 g, 
1.13 mmol, 0.096 mL) was added and fiie reaction mixture allowed to warm to room 
temperature during one hour. The reaction mixture was diluted with 100 mL of 
chloroform and retracted with 10 mL of water. The aqueous layer was back retracted 
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wfth 3 X 100 mL of chloroform. The pooled organic layers were extracted with 3 x 75 
mL of IN NaOH. The combined basic layers were washed with 3 x 100 mL of 
chloroform. The aqueous layer was acidified to pi-l 3 with IN hydrochloric acid and 
extracted with 3 x 100 ml of chloroform. These latter organic extracts were pooled, 
5 washed with 2 x 100 mL of brine, dried with sodium sulfate , filtered and evaporated in 
vacuo to a solid, 0.213 g. Flash column chromatography on silica gel eluted with 5% 
methanol in chloroform yielded pure title compound which was dissolved in 1 mL of 
chloroform and precipitated with hexanes, filtered and dried In vacuo; yield 0.061 g 
(25%) mp 137-139°C; 'H-NI^R (300 MHz. CDCy 6 0.94 (d, 3H, J = 8 Hz. IO-CH3), 0.98 

10 (d. 3H, J = 8Hz, I4-CH3), 1 .1 (m, 6H, isopropyl CH3). 1 ,3-1 .55 (br m, 2H, H-1 3), 1 .65 (s. 
3H, 8-CH3). 1.70 (br m. 1H, H-U), 1.95 (s, 3H, 2-CH3), 2.13 (m, 1H, H-15), 2.27 (dd, J 
= 7 Hz, 16 Hz. 1H, H-15), 3.00 (m. 1H. H-10), 3.25 and 3.27 (br s. 6H, OCH3), 3.5 (m, 
1H, Isopropyl CH). 3.57 (br m, 1H, H-1 2), 4.05 (brt, 2H, allylic CHj), 4.43 (br m, 1H, H- 
6), 4.7 (br m, 2H, NH2), 4.9 (br s, 1H, NH) 5.02 (br d. J = 11 Hz, 1H, H-11), 5.2 (br d, 

1 5 2H, vinylic CHj). 5.38 (br m, 2H, H-7 and H-9), 5.75 (t, J = 9 Hz, 1 H, H-5), 5.85 (m, 1 H, 
vinylic CH). 6.27 (brt, 1H, NH), 6.45 (t. J = 9 Hz, 1H. H-4), 7.03 (br m, 1H, H-3), 7.10 
(s, 1H, H-19), 9.30 (s, 1H, NH-22); m/z 772. (M+ + Na); IR (KBr, cm ') 1737, 1690, 
1645; Analysis calculated for CjsHgiNsO^S-O.SHjO: C, 55.39; H, 6.91; N, 9.23%. 
Found: C, 55.36; H, 6.95; N, 9.19%. 

20 The compounds of Examples 68 and 69 were prepared by the method of 

Example 67 from the appropriate 17-demethoxy-geldanamycin. 

EXAMPLE 68 

1 7-g-Huoroethvlamino-1 1 -isoDropvlsulfamvlcarbonvl-17-demethoxvaeldanamvcin 
Yield 0.122 g (38%) mp 142-146«»C (dec); 'H-NMR (300 MHz, CDCI3) 6 0.93 (d, 

25 3H, J = 8Hz, IO-CH3), 0.97 (d, 3H, J = 8Hz, I4-CH3), 1 .07 (d, J = 8 Hz, 6H, isopropyl 
CH3), 1.36 (br m. 1H, H-13), 1.46 (br m, 1H, H-13), 1.63 (br s, 4H, 8-CH3 and H-14), 
1.94 (s, 3H, 2-CH3), 2.1 (br m, 1H, H-15), 2.82 (dd. J = 7 Hz, 16 Hz, 1H, H-15), 2.95 (br 
m, 1H. H-10), 3.24 (s, 3H, OCH3), 3.26 (s, 3H, OCH3), 3.49 (sept. J = 8 Hz, 1H. 
isopropyl CH), 3.59 (br m, 1H, H-12), 3.77 (two brd m, J = 23 Hz, 2H, a-ethyl CH2), 

30 4.43 (br s, 1H, H-6), 4.56 (two brd t, J = 47 Hz 7 Hz, 2H, ^-ethyl CHj), 4.8 (br m, 2H, 
NHj), 5.02 (br d, 2H, H-11 and NH), 5.75 (t, J = 9 Hz, 1H, H-5), 5.86 (br d, 2H, H-7 and 
H-9). 6.25 (brt, 1H, NH), 6.45 (t, J = 9 Hz, 1H, H-4), 7.00 (br s, 1H, H-3), 7.10 (s, 1H, 
H-19). 7.55 (br s, 1H, NH), 9.25 (s. 1H, NH-22); m/z 778. (M+ + Na); IR (KBr. cm*') 
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1735, 1690. 1645, 1590, 1480; Anadysis calculated for C34H5oFN50„S: C, 60.69; H, 6.96; 
N. 7.07%. Found: C, 60.23; H, 6.99; N, 7.02%. 

EXAMPLE 69 

1 7-fl-Cvanoethvlamino-1 1 -isoproDVlsuHamvlcaTfaonvl-l 7-demethoxvaeldanamvcin 
5 Yield 0.037 g (1 1%) mp 150-154«»C (dec); 'H-NMR (300 MHz, CDCy 6 0.98 (d, 

6H, J = 8 Hz. 10-Me and 14-Me), 1 .08 (d, J = 8 Hz, 6H, Isopropyl CH3), 1 .37 (br m. 1 H, 
H-13), 1.5 (brt, 1H, H-13), 1.65 {s, 3H, 8-Me), 1.75 (brm, 1H, H-14), 1.95 (s. 3H. 2-Me), 
2.04 (m, 1H, H-15), 2.66 (t, J = 8 Hz, 2H, )ff-ethyl CHJ, 2.78 (m, 1H, H-15), 3.00 (br m, 
1H, H-10). 3.26 (8. 3H, OCH3), 3.28 (s, 3H, OCH3), 3.50 (sept, J = 8 Hz, 1H, isopropyl 
10 CH). 3.56 (br m, 1H. H-12). 3.77 (br m, 2H, c^ethyl CHj). 4.40 (br d, J = 9 Hz, IH, H-6). 
4.75 (br m, 2H, NHj), 4.93 (br s. 1 H. NH), 4.98 (br d, 1 H, H-1 1), 5.34 (br m, 2H. H-7 and 
H-9). 5.76 (t. J = 9 Hz. IH, H-5), 5.96 (brt, IH. NH), 6.45 (t, J = 9 Hz, IH. H-4), 7.00 
(br s, IH. H-3). 7.13 (s, IH. H-19). 7.38 (br s, IH, NH), 9.16 (s, IH, NH-22); m/z 785. 
(M-i- + Na); IR (KBr, cm"') 2320, 1730, 1690, 1640, 1580. 1480; Analysis calculated for 
15 C35HsoN60„S«1.25HjO: C, 54.78; H, 6.63; N. 10.95%. Found: C. 54.75; H, 6.16; N, 
10.71%. 

EXAMPLE 70 

1 7-Azetidln-1-vl-1 1-lsopropvlsulfamvlearbonvl-17-demethoxvaeldanamvcln 
17-Azetldin-1-yl-17-demethoxygeldanamycin (0.200 g, 0.341 mmol) was 

20 dissolved in 5 mL of methylene chloride and cooled to O^ C in a flame dried flasl< under 
nitrogen. Chlorosulfonylisocyanide (0.053 mg, 0.376 mmol. 0.033 mL) was added 
dropwise during 10 minutes. After stining for two hours in the cold, isopropylamine 
(0.044 g, 0.75 mmol, 0.064 mL) was added and the reaction mixture allowed to wann 
to room temperature during one hour. The reaction mixture was diluted with 100 mL 

25 of methylene chloride and extracted with 2 x 1 00 mL of 1 N NaOH. The combined basic 
layers were washed with 3 x 150 mL of methylene chloride and then addified to pH 3 
with 1 N hydrochloric acid. The acidic aqueous layer was extracted with 3 x 150 mL of 
methylene chloride. These latter organic extracts were pooled, dried with sodium 
sulfate, filtered and evaporated in vacuo to a solid. 0.121 g which was dissolved in 1 

30 mL of methylene chloride and precipitated with hexanes. filtered and dried in vacuo; 
0.110 g (43%) mp 145-48»C; 'H-NMR (300 MHz. CDCI3) S 0.90(d, J = 8 Hz, 3H. 14- 
CH3), 0.96 (d, J = 8 Hz, 3H. IO-CH3), 1.14 (d, J = 8 Hz, 6H, isopropyl CH3), 1.3 (m, IH. 
H-13). 1.5 (m. IH. H-13). 1.6 (m. IH, H-14), 1.64 (s. 3H. 8-CH3), 1.94 (s, 3H, 2-CH3), 2.0 
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(m, 1H, H-15), 2.36 (p, J = 8 Hz, 2H. 3* azetidlne CHj), 2.73 (dd, J = 8 Hz and 16 Hz, 
1H, H-15). 2.9 (m, 1H, H-10), 3.25 (s, 3H, OCH3), 3.27 (s, 3H. OCH3), 3.52 (sept, J = 
8 Hz, IH, isopropyl CH), 3.63 (m, 1H, H-12), 4.43 (m, 1H, H-6), 4.57 (t, J = 8 Hz, 4H, 
2'and 4' azetidlne CH,), 4.78 (br s, 2H, NHj), 5.0 (br s, IH, H-11), 5.86 (m, 2H H-7 and 
5 H-9), 5.75 (t, J = 9 Hz, 1 H. H-5) , 6.45 (t. J = 9 Hz, 1 H, H-4), 6.9 (s, 1 H, H-l 9), 6.95 (m, 
J = 9 Hz, IH. H-3), 7.45 (m, IH, NH). 9.35 (s, IH, NH-22); m/z 772. (M+ + Na); IR 
(KBr, cm-') 1735, 1685, 1645; Analysis calculated for C35H5,N50„S»1.25HjO: C, 54.43; 

H. 6.98; N, 9.07%. Found: C, 54.42; H, 6.54; N. 8.73%. 

EXAMPLE 71 

10 17-g-Cvanoethvlamino-4.5-dlhydro-11-isopropvlsulfamvlcarbonvl-17- 
demethoxvaeldanamvcin 

The title compound was prepared by the method of Example 70 from the 
compound of Example 11. 

Yield 0.087 g (46%) mp 128-132°C (dec); 'H-NMR (300 MHz, CDCI3) 6 0.92 (d. 
15 J = 8 Hz, 3H, 1 0-CH3), 0.93 (d. J = 8 Hz, 3H. I4-CH3), 1 .07 (d, J = 8 Hz. 3H. isopropyl 
CH3), 1.09 (d, J = 8 Hz, 3H, Isopropyl CH3), 1.17 (br m, IH, H.13). 1.36 (brt. IH, H-13), 

I. 43 (s, 3H. 8-CH3), 1.46 (br m. IH, H-14), 1.58 (m, 2H. H-5), 1.75 (s, 3H, 2-CH3), 2.00 
(dd, J = 14 Hz and 6 Hz. IH, H-15), 2.23 (m. 2H. H-4). 2.56 (t. J = 8 Hz, 2H, /?-ethyl 
CH2). 2.77 (m. IH. H.15), 3.06 (brm, IH. H-10). 3.25 (s, 3H, OCH3), 3.27 (s, 3H, OCH3). 

20 3.35 (br m, IH, H-12). 3.47 (sept. J = 8 Hz, IH, isopropyl CH). 3.66 (br m, 2H, o-ethyl 
CHJ, 4.5-4.63 (br m, 3H. H-6, NHj and NH). 4.85 (d. J = 6 Hz. IH. H-7). 5.05 (br s. IH 
H-7). 5.74 (d, J = 9 Hz, IH, H-9). 5.87 (br t. IH. NH). 6.26 (t. J = 7 Hz. IH, H-3), 7.05 
(s. IH. H-19), 7.40 (br s. IH. NH). 9.00 (s. IH. NH-22); m/z 787. {M+ + Na); IR (KBr. 
cm'') 2320, 1730. 1690, 1645. 1580, 1480; Analysis calculated for 

25 C35H52NeO,iS«0.25HjO: C, 54.71; H. 6.75; N. 10.93%. Found: C, 54.48; H. 6.88; N. 
10.68%. 

EXAMPLE 72 

1 7-Azetidin-1 -vl-1 1 -f4'-azidophenvnsulfamvlcarbonvl-1 7-demethoxvaeidanamvcin 
17-Azetldin-1-yl-17-demethoxygeldanamycin. the title compound of Example 18. 
30 (0.250 g. 0.427 mmol) was dissolved in 5 mL of methylene chloride and cooled to 0°C 
in aflame dried flask under nitrogen. Chlorosulfonylisocyanide (0.099 mg. 0.704 mmol. 
0.061 mL) was added dropwise during 10 minutes. After stimng for one hour in the 
cold. 4-azidoanillne (0.126 g, 0.938 mmol) was added and the reaction mixture allowed 
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to warm to room temperature during one hour. The reaction mixture was evaporated 
to dryness and the residue flash chromatographed on 1 20 g silica gel with 3% methanol 
in chlorofomi affording pure product which was dissolved in 1 mL of chloroform and 
precipitated with hexanes; Yield 0.059 g (17%), mp 152-1540C; ^H-NMR (300 MHz, 
5 CDCy S 0.85 (d, J = 8 Hz, 3H. I4-CH3), 0.94 (d, J = 8 Hz, 3H, IO-CH3), 1 .2 (m, 1H, 
H-13), 1.36-1.7 (m, 2H, H-13 and H-14), 1.6 (s, 3H, 8-CH3), 1.94 (br s, 4H, 2-CH3 and 
H-15). 2.35 (pent, J = 8 Hz, 2H, 3'-azetidine CHj), 2.65-2.9 (br m, 2H, H-10 and H-15), 
3.24 (br s, 6H. OCH3), 3.64 (m. 1H. H-12), 4.46 (br s, 1H, H-6), 4.55 (t, J = 8 Hz, 4H, 
2'and 4' azetldine CHj), 4.85-5.1 (br s, 2H, NHj and H-7), 5.85 (br s, 1H H-1 1), 5.48 (br 

10 s, 1H, H-9). 5.77 (brt, J = 9 Hz, 1H. H-5), 6.45 (t, J = 9 Hz, 1H, H.4), 6.86 (s, 1H, H- 
19), 6.8-7.15 (m, 5H, H-3 and aromatic CH), 7.8 (v brd s, 1H, NH), 9.35 (s, 1H, NH-22); 
miz 847. (M+ + Na); IR (KBr, cm'' 2108, 1737, 1689, 1647, 1584, 1481; Analysis 
calculated for C38H4eN80„S«1.5H20: C, 53.57; H, 5.86; N, 13.15%. Found: C, 53.70; 
H, 5.57; N, 13.02%. 

15 EXAMPLE 73 

1 7-Allvlamino-1 1 -azetidin-1 -visulfamvicarbonvl-l 7-demethoxvqeldemamvcin 
17-Allyiamino-17-demethoxygeldanamycin (0.200 g, 0.341 mmol) was dissolved 
In 5 mL of methylene chloride and cooled to 0<*C in a flame dried flask under nitrogen. 
Chlorosulfonyllsocyanide (0.053 mg, 0.376 mmol, 0.033 mL) was added dropwise 

20 during 1 0 minutes. After stirring for one hour in the cold, azetldine (0.043 g, 0.75 mmol, 
0.051 mL) was added and the reaction mixture allowed to warm to room temperature 
during one hour. The reaction mixture was evaporated to a residue and flash column 
chromatographed on 60 g silica gel eluted with 69:1 :30 ethyl acetate:methanol:hexanes 
to yield pure target compound whic^ was dissolved in 1 mL of chlorofonn, precipitated 

25 with hexanes and dried in vacuo; Yield 0.102 g (40%) mp 134-1370C; 'H-NMR (300 
MHz, CDCI3) 6 0.92 (d, 3H, J = 8Hz, IO-CH3), 1.01 (d, 3H, J = 8Hz, I4-CH3), 1.4 (br 
m, 1H, H-13), 1.5 (br m, 2H, H-13 and H-14). 1.65 (s, 3H, 8-CH3), 1.95 (s, 3H, 2-CH3), 
2.13 (m, 1H, H-15), 2.05-2.2 (m, 3H, H-15 and azetldine ff-CHj), 2.78 (dd, J = 6 Hz and 
15 Hz, 1H, H-15), 2.93 (m, 1H, H-10), 3.26 (s, 3H, OCH3), 3.28 (s, 3H, OCH3), 3,63 (br 

30 m, 1H, H-12), 3.95-4.05 (br m, 6H, allylic CHj and azetldine 2 and 4' CHj), 4.45 (br s. 
1H, H-6), 4.7 (br m, 2H, NH,), 5.02 (br d, J = 11 Hz, 1H, H-11), 5.2 (m, 2H, vinylic CH,), 
5.4 (br m, 2H. H-7 and H-9), 5.73-5.93 (m, 2H, H-5 and vinylic CH), 6.25 (brt, 1H, NH), 
6.45 (t, J = 9 Hz, 1H, H-4), 7.03 (br m. 1H, H-3), 7.10 (s, 1H. H-1 9), 9.32 (s, 1H, NH- 
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22); m/z 769. (M+ + Na); IR (KBr. cm*') 1734, 1691, 1645 1579, 1474; Analysis 
calculated for C35H49N5O„S*0.75Hp: C, 55.21; H, 6.69; N. 9.19%. Found: C, 55.19; 
H, 6.18; N, 9.20%. 

EXAMPLE 74 

5 1 7-Azetidin-1 -vl-1 1 -piperazinvlsulfamvlcarbonv!-1 7-demethoxvQeldanam vein 

17-Azetidln-1-yl-17-demethoxygeldanannycin, the title compound of Example 1 8, 
(0.50 g, 0.854 mmol) was dissolved In 5 mL of methylene chloride and cooled to O^C 
in aflame dried flask under nitrogen. Chlorosulfonylisocyanlde (0.1 33 mg, 0.939 mmol, 
0.082 mL) was added dropwise during 10 minutes. After stirring for one hour in the 

10 cold, piperazine (0.162 g, 1.88 mmol) was added and the reaction mixture allowed to 
warm to room temperature during one hour. The reaction mixture was evaporated to 
dryness and the residue flash chromatographed on 200 g silica gel with 20% methanol 
in chloroform affording pure product which was dissolved in 5 mL of chloroform and 
precipitated with ISOmLof hexanes; Yield 0.161 g (24%), mp 180-1 82 «>C; ^H-NMR(300 

15 MHz, CDCI3) S 0.86(m, 3H, I4.CH3), 0.9 (m, 3H, IO-CH3), 1.6 (s, 3H, 8-CH3), 1.94 (br 
s, 2-CH3), 2.35 (pent, J = 8 Hz, 2H, 3'-azetidine CHJ, 3.25 (br s, 6H, OCH3), 3.64 (m, 
1H, H-12), 4.46 (br s. 1H, H-6), 4.6 (t, J = 8 Hz, 4H, 2' and 4' azetidine CH^), 6.43 (br 
t. 1H, H-4), 6.9 (s, 1H, H-19). 9.35 (s, 1H. NH-22), other protons observed but not well 
defined or assignable; m/z 799. (M+ + Na); IR (KBr, cm"') 1734, 1689, 1646, 1600, 

20 1471; Analysis calculated for C33H52NeOiiS«2H20: C. 53.19; H, 6.94; N, 10.34%. 
Found: C. 52.90; H. 6.81; N. 10.13%. 

EXAMPLE 75 

17-Azetidin-1-vM1-f4'-methvl-1'-DlDerazlnyn-sulfamv!carbonvl-17'demethoxv- 
qeldanamvcin 

25 1 7-Azetidin-1 -yl-1 7-demethoxygeldanamycin, the title compound of Example 1 8, 

(0.200 g, 0.341 mmol) was dissolved in 5 mL of methylene chloride and cooled to 0°C 
in aflame dried flask under nitrogen. Chlorosulfonyiisocyanide (0.053 mg, 0.376 mmol, 
0.033 mL) was added dropwise during 10 minutes. After stimng for one hour in the 
cold, N-methylpiperazine (0.075 g, 0.75 mmol, 0.083 mL) was added and the reaction 

30 mixture allowed to warm to room temperature during one hour. The reaction mixture 
was diluted with 100 mL of chloroform and extracted with 100 mL of water and 2 x 100 
mL of brine. The organic layer was dried with sodium sulfate , filtered and evaporated 
in vacuo to a solid, 0.280 g. This was flash chromatographed on silica gel with 10% 
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methanol in chloroform affording pure product: yield 0.1 14 g (42%) mp 147-490C; 'H- 
NMR (300 MHz, CDCI3) <y 1.11 (d. J = 8 Hz, 3H, I4-GH3), 1.21 (d, J = 8 Hz. 3H, 10- 
CH3), 1.55 (m, 1H, H-13). 1.72 (m, 1H, H-13), 1.83 (m, 1H, H-14), 1.86 (s, 3H, 8-CH3), 
2.2 (br s, 4H, 2-CH3 and H-15), 2.53 (s, 3H, N-CH3). 2.60 (br t. J = 8 Hz, 2H, 3*- 
5 azetidine CHj), 2.70 (br s, 4H, piperazinyl CH^, 2.9-3.1 (m, 2H, H-10 and H-15), 3.53 
(s. 6H, OCH3), 3.86 (m. 1H, H-12). 4.69 (brs, 1H. H-6). 4.82 (t. J = 8 Hz, 4H, 2'and 4' 
azetidine CHJ, 5.15 (brs, 2H. NHj). 5.72 (br s, 1H, H-7), 5.57 (br d, 1H H-11), 5.65 (br 
s. 1H. H-9), 6.00 (t, J = 9 Hz, 1H, H-5), 6.68 (t, J = 9 Hz, 1H, H-4), 7.15 (s, 1H, H-19), 
7.24 (br s. 1H, H-3), 7.45 (s, 1H, NH), 9.60 (s, 1H, NH-22); m/z 813. (M+ -I- Na); IR 
10 (KBr, cm-') 1738, 1688, 1646, 1583, 1471; Analysis calculated for C37H54N80„S«H20: 
C. 54.94; H, 6.97; N, 10.39%. Found: C, 54.92; H. 6.87; N, 10.25%. 

EXAMPLE 76 
1 7-Allvlamino-1 1 -keto-1 7-demetiioxvaeldanamvein 

17-Allylamino-17-demethoxygeldanamycin (90 mg, 0.15 mmol) was dissolved in 

15 CHCI3 (4 mL) to which was added the Dess-Martin periodinane (382 mg, 0.90 mmol) 
and the reaction heated to reflux. After 1 hour the reaction was complete and the 
reaction mixture diluted with CHCI3. The organic layer was washed with aqueous 
NajSjOj, saturated aqueous sodium bicarbonate and dried over sodium sulfate. The 
solvent was removed by evaporation and the residue recrystallized from ethyl 

20 acetate/hexanes to give 1 7-allylamino-1 1 -keto-1 7-demethoxygeldanamycin, yield 84 mg 
(96%). as light red crystals, mp 1 12-1 18°C (dec); 'H-NMR (300 MHz, CDCI3) 6 1 .02 (d. 
3 H, J = 7 Hz), 1 .25 (d, 3 H, J = 7 Hz), 1 .48 (m, 2 H), 1 .75 (m, 1 H). 1 .80 (s, 3 H), 1 .98 
(s, 3 H), 2.32 (dd, 1 H, J = 14 Hz. 5 Hz), 2.58 (dd, 1 H. J = 14 Hz, 7 Hz), 3.29 
(overiapping s, 6 H), 3.66 (m, 1 ), 4.08 (m, 3 H), 4.28 (d, 1 H, J = 8 Hz), 4.82 (br 

25 exchangeable, 2 H), 5.18-5.3 (m, 3 H), 5.55 (d, 1 H, J = 9 Hz), 5.8-6.0 (m, 3 H), 6.83 
(br exchangeable. 1 H), 6.49 (t, 1 H, J = 11 Hz), 6.92 (d, 1 H, J = 11 Hz), 7.19 (s. 1 H). 
9.22 (s, 1 H); mass spectrum rn^ 585 (M + 2); Analysis calculated for C3,H4,N30e«0.5 
(ethyl acetate): C. 63.14; H, 7.23; N, 6.69%. Found: C. 63.19; H, 7.06; N, 6.92%. 

The 1 1-keto compounds of Examples 77-87 were prepared by oxidation of the 

30 appropriate 1 7-amino substituted 1 7-demethoxygeldanamycins aocordingtothe method 
of Example 76. 
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EXAMPLE 77 

17-CvcloDroDvlamlno-11-keto-17-demethoxvaeldanamvcin 
Mp 110-1 150C (dec); ^H-NMR (300 MHz, CDCI3) 6 0.75-0.95 (m, 4 H), 1.03 (d, 
3 H, J = 7 Hz), 1.24 (d. 3 H, J = 7 Hz), 1 .72 (m, 1 H), 1 .79 (s, 3 H), 1 .98 (s, 3 H), 2.78 
5 (m, 3 H), 3.32 (s. 3 H), 3.4-3.5 (m, 4 H). 4.08 (m, 2 H). 4.28 (d, 1 H. J = 8 Hz), 4.81 (br 
exchangeable, 2 H), 5.15 (s, 1 H), 5.57 (d, 1 H, J = 10 Hz), 5.71 (t, 1 H, J = 7 Hz), 6.26 
(br s, 1 H), 6.51 (t. 1 H. J = 12 Hz), 6.92 (d, 1 H, J = 12 Hz), 7.15 (s, 1 H), 9.22 (s, 1 
H); mass spectrum m^ 606 (M + Na) 

EXAMPLE 78 

10 1 7-lsoDroDViamino-1 1 -keto-1 7-demethoxvaeldanamvcin 

Mp 105-1 1 1 »C (dec); 'H-NMR (300 MHz, CDCI3) 6 1 .02 (d, 3 H. J = 7 Hz). 1 .25 
(overlapping doublets, 9 H), 1.48 (m. 2 H). 1.75 (m, 1 H), 1.80 (s, 3 H), 1.98 (s, 3 H), 
2.27 (dd. 1 H, J = 14 Hz, 5 Hz), 2.66 (dd, 1 H, J = 14 Hz, 7 Hz). 3.32 (overlapping s, 
6 H), 3.67 (m, 1 H), 3.98 (m, 1 H). 4.09 (t. 1 H, J = 5 Hz). 4.38 (d, 1 H. J = 9 Hz), 4.82 

15 (br exchangeable, 2 H), 5.17 (s, 1 H). 5.54 (d, 1 H. J = 9 Hz), 5.83 (t. 1 H, J = 7 Hz), 
6.17 (d, 1 H, J = 9 Hz), 6.49 (t, 1 H. J = 11 Hz), 6.92 (d, 1 H , J = 11 Hz), 7.17 (s. 1 
H). 9.27 (s, 1 H); mass spectmm m^ 587 (M + 2); Analysis calculated for 
C3iH43N3Ob»0.2CH2C12: C, 62.22; H, 7.20; N,6.98%. Found: C, 62.16; H, 7.0; N, 6.75%. 

EXAMPLE 79 

20 1 7-Methvlamino-1 1 -keto-1 7-demethoxvaeldanamvcin 

Mp 108-1 200 C (dec); 'H-NMR (300 MHz. CDCI3) 6 1 .05 (d. 3 H. 
J = 7 Hz). 1.23 (d, 3 H, J = 7 Hz), 1.48 (m, 2 H), 1.80 (s, 3 H), 1.97 (s, 3 H). 2.43 (dd, 
1 H, J = 14 Hz, 5 Hz), 2.68 (dd, 1 H, J = 14 Hz, 7 Hz), 3.17 (s, 3 H), 3.30 (overlapping 
s, 6 H), 3.68 (m, 1 H), 4.11 (t, 1 H. J = 5 Hz), 4.32 (d, 1 H, J = 8 Hz), 4.80 (br 

25 exchangeable, 2 H). 5.21 (s. 1 H), 5.53 (d, 1 H. J = 10 Hz), 5.83 (t, 1 H, J = 7 Hz). 6.51 
(t, 1 H. J = 12 Hz), 6.92 (d, 1 H. J = 10 Hz). 7.19 (s, 1 H), 9.28 (s. 1 H); mass 
spectrum iti^ 580 (M + Na). 

EXAMPLE 80 

1 7-(2'-HvdroxvethvlaminoV1 1 -keto-1 7-demethoxvaeldanamvcin 
30 Mp 108-1 1 1 oC (dec); 'H-NMR (300 MHz, CDCI3) 6 1 .07 (d, 3 H, J = 7 Hz), 1.25 

(d, 3 H, J = 7 Hz), 1.51 (m, 2 H), 1.76 (m, 1 H), 1.81 (s, 3 H), 1.98 (s. 3 H), 2.32 (dd, 
1 H, J = 14 Hz, 4 Hz), 2.63 (dd, 1 H, J = 14 Hz, 7 Hz), 3.34 (overlapping s, 6 H). 3.62 
(m, 3 H). 3.88 (t, 2 H, J = 5 Hz). 4.09 (t, 1 H. J = 5 Hz), 4.28 (d, 1 H, J = 9 Hz), 4.8 
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(br exchangeable. 2 H). 5.18 (s. 1 H). 5.53 (d. 1 H. J = 13 Hz). 5.79 (d. 1 H. J = 8 Hz). 

6.48 (t. 1 H, J = 14 Hz), 6.92 (d, 1 H, J = 14 Hz). 7.18 (s, 1 H). 9.25 (s. 1 H); mass 

spectrum m^ 589 (M + 2); Analysis calculated for CjoH^iNjOe: C, 61.32; H, 7.03; N, 

7.15%. Found: C, 60.96; H. 7.12; N. 6.90%. 
5 EXAMPLE 81 

17-r2'-Methoxvethvlam inoV1 1 -keto-l 7-demethoxvQeldanamvein 

Mp 130-134«>C (dec); 'H-NMR (300 MHz. CDCy 1.05 (d, 3 H, J = 7 Hz), 1.24 

(d, 3 H, J = 7 Hz), 1 .82 (m, 2 H), 1 .85 (s. 3 H). 2.00 (s. 3 H), 2.34 (dd, 1 H, J = 14 Hz, 

5 Hz), 2.62 (dd. 1 H, J = 14 Hz. 7 Hz), 3.33 (overlapping s. 6 H), 3.40 (s. 3 H), 3.6-3.7 
10 (m. 5 H), 4.10 (m, 2 H), 4.31 (d, 1 H, J = 9 Hz). 4.8 (br exchangeable, 2 H). 5.22 (s. 1 

H), 5.55 (d, 1 H, J = 10 Hz), 5.82 (t, 1 H, J = 7 Hz). 6.49 (t, 1 H, J = 12 Hz). 6.92 (d. 

1 H, J = 10 Hz), 7.18 (s. 1 H), 9.24 (s, 1 H); mass spectrum m/z 603 (M + 2); Analysis 

calculated for C31H43N3O9: C. 61.79; H. 7.20; N, 6.98%. Found: C, 61.75; H, 7.02; 

N, 6.86%. 

15 EXAMPLE 82 

17-f2'-Methvlthioethvla mino^-1 1 -keto-1 7-demethoxvQeldanamvein 
Mp 95-100OC (dec); 'H-NMR (300 MHz, CDCI3) 6 1.05 (d, 3 H, J = 7 Hz), 1.23 
(d. 3 H. J = 7 Hz), 1.48 (m, 2 H). 1.80 (m, 1 H), 1.81 (s, 3 H). 1.95 (s. 3 H). 2.11 (s. 3 
H), 2.32 (dd. 1 H, J = 14 Hz, 5 Hz), 2.63 (dd, 1 H, J = 14 Hz, 5 Hz), 2.76 (t, 2 H, J = 

20 7 Hz), 3.32 (overiapping s, 6 H), 3.67 (t, 2 H. J = 7 Hz). 3.67 (single proton under 
triplet), 4.08 (t, 1 H, J = 5 Hz), 4.37 (d, 1 H, J = 7 Hz), 4.8 (br s, 2 H), 5.18 (s, 1 H), 
5.52 (d, 1 H, J = 9 Hz), 5.83 (apparent 1. 1 H. J = 9 Hz). 6.50 (t, 1 H, J = 10 Hz), 6.92 
(br d, 1 H. J = 12 Hz), 7.19 (s, 1 H), 9.21 (s, 1 H); mass spectrum rn^ 620 (M + 2); 
Analysis calculated for C3,H43N30eS: C, 60.27; H, 7.02; N. 6.80%. Found: C, 60.16; H. 

25 6.82; N. 6.67%. 

EXAMPLE 83 

1 7-f2'-Ru orDethvlamino)-1 1 -keto-1 7-demetlioxvoeldanamvcin 

Mp 99-105«>C (dec); 'H-NMR (300 MHz. CDCI3) <y 1.04 (d, 3 H, J = 7 Hz), 1.25 

(d, 3 H, J = 7 Hz), 1.50 (m. 2 H), 1.80 (m. 1 H), 1.81 (s. 3 H). 1.99 (s, 3 H). 2.31 (dd, 
30 1 H. J » 14 Hz. 5 Hz), 2.62 (dd. 1 H. J = 14 Hz, 9 Hz), 3.31 (overlapping s. 6 H), 3.68 

(dd. 1 H. J = 9 Hz. 7 Hz). 3.77 (m. 1 H). 3.84 (m, 1 H). 4.10 (t, 1 H, J = 6 Hz), 4.30 (d. 

1 H, J = 8 Hz). 4.54 (t. 1 H. J = 5 Hz). 4.70 (t. 1 H. J = 5 Hz), 5.19 (s. 1 H). 5.54 (d. 

1 H. J = 9 Hz). 5.83 (t. 1 H. J = 9 Hz), 6.28 (t. 1 H. J = 6 Hz). 6.50 (t, 1 H. J = 12 Hz), 
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6.93 (d, 1 H. J = 12 Hz), 7.20 (s, 1 H), 9.17 (s, 1 H); mass spectrum m/z 591 (M + 2); 
Analysis calculated for C3oH^oN30a«1/12CHCl3: C, 60.26; H, 6.84; N, 7.01%. Found: C, 
60.57; H, 6.54; N, 6.87%. 

EXAMPLE 84 

5 1 7-(2'-Cvanoethvlamlno)-1 1 -keto-1 7-demethoxvqeldanamvcin 

Mp 102-107°C (dec); 'H-NMR (300 MHz, CDCI3) (5 1.07 (d, 2 H, J = 7 Hz), 1.25 
(d, 3 H, J = 7 Hz), 1.53 (m, 2 H). 1.80 (m, 1 H), 1.81 (s, 3H), 2.00 (s, 3 H), 2.27 (dd. 
1 H. J = 14 Hz, 5 Hz), 2.58 (dd. 1 H. J = 14 Hz, 6 Hz). 2.69 (t, 2 H. J = 8 Hz). 3.32 (s, 
3 H), 3.33 (s. 3 H), 3.71 (dd. 1 H. J = 9 Hz, 7 Hz), 3.80 (q. 2 H, J = 7 Hz), 4.07 (m, 1 
10 H), 4.29 (d, 1 H, J = 8 Hz). 4.8 (br s. 2 H), 5.17 (s, 1 H), 5.55 (d. 1 H. J = 9 Hz), 5.84 
(apparent t, 1 H, J = 9 Hz), 6.02 (t, 1 H, J = 6 Hz), 6.51 (t, 1 H, J = 11 Hz), 6.94 (br 
d, 1 H, J = 12 Hz). 7.22 (s, 1 H), 9.09 (s, 1 H); mass spectrum rn^ 619 (M + Na); 
Analysis calculated for CgiH^oN^Os: C. 62.40; H, 6.76; N, 9.39%. Found: C, 61.81; H, 
6.45; N, 9.06%. 
15 EXAMPLE 85 

17-A2etidin-1-vl-11-keto-17-demethoxvqeldanamvcin 
Mp 112-116°C (dec); ^H-NMR (300 MHz, CDCI3) 6 1.02 (d, 3 H, 
J = 7 Hz), 1.37 (d, 3 H, J = 7 Hz), 1.48 (m, 2 H), 1.67 (m, 1 H), 1.82 (s. 3 H), 1.97 (s, 
3 H), 2.22 (dd. 1 H, J = 14 Hz, 5 Hz). 2.42 (m, 2 H). 2.58 (dd, 1 H, J = 14 Hz. 7 Hz). 
20 3.30 (overlapping s, 6 H), 3.61 (m, 1 H), 5.1 5 (t, 1 H, J = 5 Hz), 4.17 (d. 1 H. J = 8 Hz). 
4.62 (t, 4 H, J = 7 Hz), 4.80 (br s, 2 H), 5.19 (s, 1 H), 5.51 (d, 1 H, J = 10 Hz), 5.76 (t, 
1 H, J = 10 Hz), 6.48 (t, 1 H, J = 12 Hz), 6.90 (br d, 1 H, J = 12 Hz), 6.97 (s, 1 H), 
9.25 (s, 1 H); mass spectrum m^ 583 (M*); Analysis calculated for C3,H4,N308: C, 
63.79; H, 7.08; N, 7.20%. Found: C, 63.83; H, 7.11; N, 6.84%. 
25 EXAMPLE 86 

1 7-(3'-Hvdroxvazetidin-l -vl)-l 1 -keto-1 7-demethoxvQeldanamvcin 
Mp 145"C (foam); 'H-NMR (300 MHz, CDCy 1.0 (d, 3 H, J = 4 Hz), 1.2-1.3 
(m, 6 H), 1.4 (m, 2 H), 1.7 (m, 1 H), 1.8 (s, 3 H), 2.15 (s, 2 H), 2.2 (d, 1 H, J = 4 Hz). 
2.5 (m. 1 H), 3.3 (2 singlets, 6 H), 3.6 (m, 1 H), 3.8 (br s, 1 H), 4.15 (m , 1 H), 4.3 (d. 
30 1 H. J = 7 Hz), 4.35-4.5 (m, 2 H), 4.5-4.9 (m, 3 H). 5.0-5.2 (m. 3 H), 5.5 (d, 1 H. J = 7 
Hz). 5.8 (m, 1 H). 6.5 (t, 1 H, J = 10 Hz), 6.9 (d, 1 H, J = 14 Hz). 7.0 (s, 1 H), 9.2 (s, 
1 H); mass spectrum rn/z 622 (M + 2); Analysis calculated for C3,H43N308«H20: C. 
60.28; H, 7.02; N, 6.80%. Found: C. 60.76; H, 7.10; N, 6.36%. 
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EXAMPLE 87 

,17-fg-M6thbxva2etidin.l.Yl)- n-ketQ.17.demethoxvoeldanamY cin 
Mp 128°C (foam); 'H-NMR (300 MHz. CDCIJ 1 .0 (d. 3 H, J = 7 Hz). 1 .25 (m. 
6 H). 1.45 (m, 2 H). 1.6-1.85 (m. 4 H. contains methyl singlet), 1 .9-2.1 (m. 4 H. contains 
5 methyl singlet), 2.1.2.3 (m. 1 H). 2.95-3.25 (m. 1 H). 3.3 (m, 9 H. contains 3 methyl 
singlets), 3.6 (m. 1 H). 4.0-4.3 (m. 3 H), 4.35^.5 (m. 2 H). 4.6-4.8 (m. 2 H). 5.1 (br s. 
2 H). 5.2 (s. 1 H), 5.5 (d, 1 H, J = 10 Hz). 5.8 (m. 1 H). 6.5 (t, 1 H. J = 12 Hz). 6.9 (d. 
1 H. J = 12 Hz), 7.0 (s. 1 H). 9.25 (s, 1 H); mass spectrum mlz 636 (M + Na); Analysis 
calculated for Ca^H^aNjOe: C. 62.63; H. 7.06; N. 6.85%. Found: C, 62.23; H. 7 19- N 
10 6.70%. ' • . • • 

EXAMPLE 88 

17-MethYlamino.11.(2'-morpholinoethv!aminnUi7-r j emethoxvgeld;.n;.my nin 
In a dry flask, sodium triacetoxyborohydride (152 mg, 0.72 mmoi) in 
dichloroethane (4 mL) was sonicated until a fine suspension was formed. The mixture 
was removed from the sonicator and treated with N-aminoethylmorpholine (47//L. 0.36 
mmol) and a few crystals of sodium sulfate. 11-Keto-17-methylamino-17- 
demethoxygeldanamycin (100 mg. 0.18 mmol) was then added and the mixture stirred 
at room temperature for 24 hours. The reaction mixture was washed with saturated 
sodium carbonate and brine and then dried over sodium sulfate. The solvent was 
removed by rotary evaporation and the crude product purified by column 
chromatography (silica gel, 10% methanol in methylene chloride) to give the title- 
compound as a purple solid; Yield 87 mg, (71%). mp 119-1200C; 'H-NMR (300 MHz. 
CDCI,) 0.90 (d, 3 H, J = 7 Hz). 1.00 (d. 3 H. J = 7 Hz). 1.42 (m, 2 H), 1.59 (m. 1 H).' 
1.65 (s. 3 H), 1.95 (s, 3 H). 2.03 (br s 1 H). 2.25 (dd. 1 H. J = 8 Hz). 2.68 (m. 3 H). 2.81 
25 (m. 2 H), 3.15 (d. 3 H, J = 7 Hz), 3.22 (s. 3 H), 3.28 (s. 3 H). 3.52 (m. 1 H). 3.62 (t. 4 
H. J = 4 Hz), 4.44 (br d. 1 H, J = 10 Hz), 4.75 (br s. 1 H). 5.40 (s. 1 H). 5.55 (d. 1 H. 
J = 10 Hz), 5.78 (dd, 1 H, J = 8 Hz). 6.28 (d, 1 H. J = 7 Hz). 6.45 (t. 1 H. J = 13 Hz)! 
7.00 (m. 1 H), 7.05 (s, 1 H). 9.40 (s. 1 H); mass spectmm m^ 672 (M*). 

The compounds of Examples 89-95 were prepared from l1.keto-17- 
(methylamlno)-17-demethoxygeldanamycin and the appropriate amines using the 
reductive amination method of Example 88. 



20 



30 
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EXAMPLE 89 

1 1 -Benzvlamino-1 7-methvlamino-17-demethoxvQeldanamvcin 
Mp 123-126»C; 'H-NMR (300 MHz, CDCI3) 5 0.91 (d, 3 H, J = 8 Hz). 0.98 (d, 
3 H, J = 8 Hz), 1.35 (m. 1 H), 1.58 (m, 2 H), 1.66 (m. 1 H), 1.70 (s, 3 H), 1.95 (s. 3 H), 
5 2.32 (dd, 1 H. J = 8 Hz), 2.75 (dd. 1 H, J = 8 Hz. 12 Hz), 2.93 (m, 1 H), 3.08 (s. 4 H), 
3.12 (d, 3 H, J = 8 Hz), 3.15 (s, 6 H), 3.46 (d, 1 H. J = 8 Hz), 3.61 (d. 1 H, J = 24 Hz), 
3.78 (d, 1 H, J = 24 Hz), 4.30 (d, 1 H. J = 8 Hz). 4.75 (br s, 2 H). 5.35 (s. 1 H), 5.70 
(m, 2 H), 6.28 (d, 1 H. J = 8 Hz), 6.43 (t, 1 H. J = 12 Hz), 7.01 (br d. 1 H. J = 16 Hz). 
7.08 (s, 1 H), 7.20 (m, 5 H). 9.42 (s, 1 H); mass spectrum rn^ 649 (M + 1). 
10 EXAMPLE 90 

1 1 -CvcloDroDvlamino-l 7-methvlamino-1 7-demethoxvaeldanamvcin 
Mp I2O-I230C; 'H-NMR (300 MHz, CDCI3) 6 0.30 (m, 4 H), 0.93 (d, 3 H, J = 8 
Hz), 1.02 (d. 3 H. J = 8 Hz), 1.40 (m, 2 H), 1.72 (s, 3 H). 1.80 (br s, 1 H), 1.99 (s, 3 H). 
2.15 (s, 1 H). 2.32 (dd, 1 H. J = 8 Hz. 13 Hz), 3.00 (m. 1 H), 3.18 (d, 3 H. J = 7 Hz). 
15 3.28 (s, 3 H), 3.30 (s. 3 H), 3.57 (m, 1 H), 4.39 (d. 1 H, J = 8 Hz), 4.84 (br s, 2 H), 5.63 
(d, 1 H. J = 8 Hz). 5.80 (dd. 1 H, J = 8 Hz. 8 Hz), 6.32 (d, 1 H. J = 7 Hz), 6.51 (t. 1 
H. J = 13 Hz), 7.01 (br d. 1 H, J = 17 Hz), 7.09 (s, 1 H). 9.44 (s. 1 H); mass spectrum 
n2^ 600(M + 1). 

EXAMPLE 91 

20 1 1 -lsoamvlamir)o-17-methvlamino-1 7-demethoxvaeldanamvcin 

Mp 108-110«»C; 'H-NMR (300 MHz, CDCI3) 6 0.90 (d. 3 H. J = 8 Hz). 1.00 (d, 
3 H. J = 8 Hz), 1.22-1.60 (m. 5 H), 1.63 (m, 1 H), 1.65 (s, 3 H), 1.95 (s, 3 H), 2.29 (dd. 
1 H. J = 7 Hz). 2.53 (m, 1 H). 2.75 (m, 2 H), 2.90 (m, 1 H). 3.13 (d, 3 H, J = 7 Hz). 
3.23 (s, 3 H), 3.28 (s, 3 H), 3.52 (m, 1 H). 4.90 (br s. 2 H), 5.35 (s. 1 H), 5.60 (br d. 1 
25 H. J = 8), 5.75 (dd. 1 H, J = 8 Hz), 6.30 (d, 1 H, J = 7 Hz), 6.43 (t. 1 H. J = 12 Hz), 
7.02 (s, 1 H), 7.09 (br 8, 1 H), 9.38 (s. 1 H); mass spectrum rn^ 629 (M + 1) 

EXAMPLE 92 

1 1 -f2'-HvdroxvethvlamlnoV1 7-methvlam!no-1 7-demethoxvQeldanamvcin 
Mp (oil); 'H-NMR (300 MHz, CDCI3) S 0.95 (d, 3 H. J = 7 Hz). 1 .09 (d, 3 H. J = 
30 7 Hz). 1.45 (m. 1 H). 1.58 (m. 2 H). 1.72 (s. 3 H), 2.00 (s, 3 H), 2.30 (dd, 1 H, J = 8 
Hz), 3.02 (m, 9 H), 3.20 (d. 3 H. J = 7 Hz), 3.28 (s. 3 H), 3.35 (s. 3 H), 3.62 (m. 3 H), 
4.55 (br s, 1 H), 4.90 (br s. 2 H). 5.40 (br s, 1 H). 5.63 (d. 1 H. J = 10 Hz). 5.81 (dd. 1 
H, J = 8 Hz). 6.36 (d, 1 H. J = 7 Hz), 6.50 (t, 1 H, J = 13 Hz). 7.08 (m, 1 H), 7.12 (s, 
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1 H), 9.40 (s, 1 H); mass spectrum m^ 603 (M + 1). 

EXAMPLE 93 

1 1 -(3'-Dimethvlaminop roDvlaminoV1 7-methvlamlno-1 7-demethoxvaeldanamvcin 
Mp 105-108«>C; 'H-NMR (300 MHz, CDCy 5 0.95 (d, 3 H, J = 7 Hz), 1.03 (d, 
5 3 H. J = 7 Hz), 1 .48 (m. 1 H), 1 .65 (m, 3 H). 1 .70 (s. 3 H). 1 .98 (s. 3 H), 2.20 (s, 6 H). 
2.28 (m, 3 H), 2.65 (m. 1 H), 2.70 (m, 2 H). 2.84 (dd. 1 H, J = 7 Hz), 2.90 (m, 1 H). 3.20 
(d, 3 H, J = 7 Hz). 3.29 (s, 3 H). 3.33 (s. 3 H), 3.57 (m, 1 H), 4.48 (d, 1 H, J = 13 Hz), 
4.80 (br s, 2 H), 5.41 (br s. 1 H), 5.62 (br d, 1 H, J = 13 Hz), 5.81 (dd, 1 H. J = 8 Hz), 
6.32 (d, 1 H, J = 7 Hz). 6.49 (t, 1 H. J = 13 Hz), 7.09 (m. 1 H). 7.10 (s. 1 H). 9.43 (s. 
10 1 H); mass spectrum lafe 644 (M* + 1). 

EXAMPLE 94 

1 1 -Allvlamino-1 7-methvlamino-1 7-demethoxvaeldanamvcin 
Mp 123-125°C; ^H-NMR (300 MHz. CDCy 6 0.95 (d, 3 H, J = 7 Hz). 1.03 (d, 
3 H. J = 7 Hz). 1.41 (m. 1 H). 1.52 (m. 1 H). 1.72 (s. 3 H). 1.84 (m. 2 H), 2.00 (s, 3 H), 

15 2.36 (dd. 1 H, J = 7 Hz), 2.80 (m, 2 H), 3.00 (m. 1 H). 3.20 (d, 3 H. J = 7 Hz), 3.25 (s, 
3 H). 3.32 (s, 3 H). 3.58 (m, 1 H). 4.42 (d, 1 H, J = 10 Hz), 4.80 (br s, 2 H). 5.08 (dd, 
2 H. J = 16 Hz). 5.40 (s. 1 H). 5.65 (d, 1 H, J = 13 Hz), 5.83 (m, 2 H). 6.32 (d. 1 H, J 
= 7 Hz), 6.50 (t. 1 H, J = 13 Hz). 7.05 (m. 1 H). 7.10 (s, 1 H). 9.45 (s. 1 H); mass 
spe(^m m/z 599 (M* + 1). 

20 EXAMPLE 95 

1 7-Azetidin-1 -vl-1 1 -oximino-l 7-demethoxvaeldanamvein 
To a solution of 17-azetidln-1-yl-11.keto-17-demethoxygeIdanamycln (0.10 g, 
0.17 mmol) in ethanol was added a solution of hydroxylamine hydrochloride (0.10 g. 
1.42 mmol) and triethylamine (0.2 mL) in ethanol. The reaction mixture w/as stin-ed at 

25 room temperature for 2.5 hours and thereafter the solvent w/as removed by rotary 
evaporation and the residue dissolved in CHCIs. The chloroform solution was washed 
vrfth water, dried over sodium sulfate and the solvent removed by rotary evaporation. 
The residue was purified by column chromatography (silica gel. 1 5% acetone in CHCI3) 
to give 1 7-a2et!dlno-1 1-oximino-17-demethoxygeldanamycin (70 mg, 68 %). as a purple 

30 powder. Mp 130-145»C (dec); 'H-NMR (300 MHz, CDCI3) 6 0.98 (d. 3 H. J = 7 Hz). 
1.17 (d. 3 H. J = 7 Hz). 1.37 (m. 2 H), 1.54 (m. 1 H). 1.81 (s, 2 H), 1.95 (s, 3 H), 2.25 
(dd, 1 H, J = 14 Hz, 4 Hz). 2.41 (m, 2 H), 2.61 (dd. 1 H, J = 14 Hz, 3 Hz), 3.20 (s, 3 
H). 3.28 (s. 3 H), 4.02 (m, 2 H), 4.13 (d, 1 H. J = 8 Hz). 4.65 (t. 1 H. J = 8 Hz). 5.01 
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(br exchangeable, 2 H), 5.09 (s, 1 H), 5.37 (br d. 1 H, J = 10 Hz), 5.74 (t, 1 H, J = 10 
Hz), 6.45 (t, 1 H, J = 12 Hz), 6.89 (br s, 1 H), 6.97 (s, 1 H), 9.27 (s, 1 H); mass 
spectrum miz 686 (M - 2); Analysis calculated for C3,H42N408: C, 62.19; H, 7.07; N, 
9.36%. Found: C, 61.76; H, 6.88; N, 9.14%. 
5 The compounds of Examples 96-99 were prepared according to the method of 

Example 95 from the appropriate 11-keto-17-demethoxygeldanamycin. 

EXAMPLE 96 

1 7-(2'-MethoxvethvfaminoV1 1 -oximino-l 7-demethoxvaeldanamvcln 
Mp 119-127^0 (dec); 'H-NMR (300 MHz, CDCy d 1.03 (d, 3 H, J = 7 Hz), 1.18 
10 (d, 3 H, J = 7 Hz), 1.39 (m, 1 H), 1.84 (s, 3 H), 1.86 (m, 1 H), 1.98 (s, 3 H), 2.32 (dd, 
1 H, J = 14 Hz. 4 Hz), 2.68 (dd, 1 H, J = 14 Hz, 7 Hz), 3.21 (s, 3 H). 3.27 (s, 3 H), 3.38 
(s, 3 H), 3.58 (m, 2 H), 3.62 (m, 2 H). 3.95 (m, 2 H), 4.12 (d, 1 H, J = 8 Hz), 4.90 (br 
s, 1 H), 5.11 (s. 1 H), 5.38 (br d. 1 H. J = 8 Hz), 5.75 (t, 1 H, J = 10 Hz), 6.50 (m, 2 H), 
6.9 (br s, 1 H), 7.17 (s, 1 H), 9.25 (s, 1 H); mass spectrum rn/z 616 (M*). 
15 EXAMPLE 97 

17-Cvclopropvlamino-n-cximino-17-demethoxvaeldanamvc!n 
Mp (amorphous); 'H-NMR (300 MHz. CDCy 6 0.7-0.9 (m, 4 H), 1.0 (d, 3 H, J 
= 7 Hz), 1.2 (d, 3 H, J = 7 Hz), 1.3-1.6 (m, 3 H), 1.8 (s, 3 H), 1.95 (m, 1 H), 2.0 (s, 3 
H), 2.7 (m, 1 H), 2.9 (m, 2 H), 3.2 (s, 3 H), 3.3 (s, 3 H), 4.05 (br s, 2 H), 4.15 (d, 1 H, 
20 J = 7 Hz), 5.13 (d, 2 H, J = 10 Hz), 5.45 (d, 1 H, J = 10 Hz), 5.8 (t. 1 H, J = 10 Hz), 
6.3 (d. 1 H, J = 3 Hz), 6.48 (t, 1 H, J = 10 Hz), 6.9 (br d, 1 H, J = 10 Hz), 7.08 (m, 1 
H), 7.15 (s, 1 H), 9.28 (br s, 1 H); mass spectrum m/Z 621 (M + Na); Analysis 
calculated for C3,H4jN4O8«0.5 HJD: C, 61.27; H, 7.13; N, 9.22%. Found: C, 61,74; H, 
7.25; N, 8.71%. 
25 EXAMPLE 98 

17-lsopropvlamino-11-oximino-17-demethoxvqeldanamvcin 
Mp 158-160°C; 'H-NMR (300 MHz, CDCy <J 1.0 (d, 3 H, J = 7 Hz), 1.15 (d, 3 
H, J = 7 Hz), 1.2 (d, 3 H, J = 7 Hz), 1.3 (d, 3 H, J = 7 Hz). 1.45-1.6 (brt, 1 H), 1.7-1.9 
(m. 4 H), 2.0 (s, 3 H), 2.2 (br d, 1 H, J = 14), 2.75 (t, 1 H, J = 14 Hz), 3.15 (s. 3 H). 
30 3.25 (s, 3 H), 3.8^.05 (m, 3 H), 4.1 (d, 1 H, J =10), 5.1 (s, 1 H), 5.25-5.5 (br d, 3 H). 
5.7 (t. 1 H, J = 10 Hz), 6.2 (d, 1 H, J = 10 Hz), 6.4 (t, 1 H. J = 10 Hz), 6.75 (br d, 1 H), 
7.1 (s, 1 H), 9.25 (br s, 1 H); mass spectrum rn/z 623 (M + Na); Analysis calculated for 
C3,H44N40e«1.5 HjO: C, 59.32; H, 7.55; N, 8.93%. Found: C, 59.27; H, 7.07; N. 8.66%. 
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EXAMPLE 99 

17-Allvlamino-1 1 -oxtminO'l 7-demethoxvqeldanamvcin 
Mp 135°C; mass spectrum m/z 621 (M + Na). 
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CLAIMS 

1 . A compound of the formula 



5 



10 




I 

15 

and phamnaceutically acceptable salts and prodrugs thereof; 

wherein and are both hydrogen or R^ and R^ together form a single bond; 

R^ is hydrogen and R* is selected from the group consisting of 
OR'", NHR« and halo 

20 wherein R'° is selected from the group consisting of hydrogen, R"C(=0)-, and 

R"SOj- and R'=R"NS02NHC(=0)-, 

wherein R" is selected from the group consisting of amino, (C,-C8)alkyl, 
amino(C,-C8)alkyl, hydroxy(C,-CB)a!kyl, protected am!no(Ci-C8)alkyl. protected 
hydroxy(C,-C8)alkyl, phenyl and n^hthyl; and 

25 R" and R" are selected from the group consisting of hydrogen, (C,- 

C8)alkyl, amino(C,-CB)alkyl, dimethylamino{C,-C8)a!kyl, cyclo(C3-C8)aIkyl, phenyl and 
naphthyl; or R'^ and R" together with the nitrogen to which they are attached form a 
heterocyclic residue selected from the group consisting of aziridinyl, azetidinyl, 
pyrrolidinyl, piperidinyl, thiazolidinyl, oxazolidinyl, morpholino, piperazinyl, 4-(C,- 

30 C4)aikylpiperidlnyl and N-(Ci.C4)piperazinyl; and said alkyi, phenyl and naphthyl groups 
may be substituted with one or more residues selected from the group consisting of 
(C,-C8)alkyl, halo, nitro, amino, azido and (C,-C8)alkoxyl; 
or R^ and R* together fonn a group of the formula 
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wherein J is selected from O and NOH: 

R' is NR'R^ wherein R* and R^ are independently selected from the group 
consisting of hydrogen. (C,-C8)alkyl, (C3-Ce)cycloall<yl. (C2-C8)alkenyl and (Cj- 

5 CB)all<ynyl; wherein said all<yl, all<enyl and alkynyl are optionally substituted wherein 
said substituents are selected from the group consisting of halo, cyano, mercapto, (C,- 
CB)alkytthio, optionally substituted amino, hydroxy), (C,-C8)alkoxyl, carboxyl, amidino, 
acylamino, and (Cj-C6)heterocycloalkyl and (Cj-C6)heterocycloaryl groups selectedfrom 
the group comprising imidizaloly, furyl, tetrahydrofuryl;and if comprising more than two 

0 carbon atoms may be branched, cyclic or unbranched or combinations of branched, 
cyclic and unbranched groups; or R^ and R^ together wfth the nitrogen to which tiiey 
are attached form a heterocyclic residue selected from the group consisting of 
adridinyl, azetidinyl and pyrrolidinyl; or R^ is R"0 wherein R'* is hydrogen or (C,- 
C8)alkyl and R^ is hydrogen or a group of the formula 



wherein m Is 0 or an integer from 1-5 and each R' is independentiy selected from halo, 
azido, nitro, (C,-C8)a!kyl. Ci-Cgalkoxyi, phenyl and naphthyl. cyano and NR^R' wherein 
R^ and R' are as defined above; witii the proviso tiiat when R' and R^ together form a 
single bond and R' is hydrogen and R* OR^" and Ri° is hydrogen R^ cannot be OR'*, 

25 wherein R'* is hydrogen or methyl, or NR^R* wherein HNR«R« is selected from ttie 
group consisting of ammonia, methylamine, ethylamine, propylamine, butylamine, 
pentylamine, hexylamine. heptylamine, octylamine, allylamine, (3-hydroxyethylamine, B- 
chlonaetiiylamine, B-glycoxyethylamine, aminobutylamine. adamantylmettiylamine, 
cyclopropylamine. cyclopentylamine, cyclohexylamine. cycloheptylamine, 

30 cyclooctylamlne, benzylamine, phenethylamine, ethyleneamine, pyn-olidine, piperidine, 
dimethylamine, aminoethylamlne, diglycolamine, B-morpholinoethylamine, B- 
plperidinoethylamine, picolyiamine, B-pyn-olidinoethylamine, B-pyridinylethylamine, B- 
methoxyethylamine, and B-N-metiiylaminoetinylamine; and when R^ is OR'"* and R'" is 



15 




20 



R 
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R"C(=0), cannot be methyl. 

2. The compound of claim 1 wherein and R^ are each hydrogen and R^ 
R*, R® and R^ are as defined In claim 1. 

3. The compound of claim 1 wherein R^ and R^ together form a single bond 
5 and R^, R*, R^ and R^ are as defined In claim 1. 

4. The compound of claim 2 wherein R^ is hydrogen and R^ is selected 
from 0R'°. NHR^ and halo. 

5. The compound of claim 2 wherein R^ and together form a group of 
the formula =0. 

10 6. The compound of claim 2 wherein R^ and R"^ together form a group of 

the fonnula =NOH. 

7. The compound of claim 3 wherein R^ and R^ together form a group of 
the formula =0. 

8. The compound of claim 3 wherein R^ and R^ together form a group of 
15 the formula =NOH, 

9. The compound of clsum 1 selected from the group consisting of 
1 7-Amino-4,5-dihydro-1 7-demethoxy-geldanamycin; 

1 7-Methylamino-4,5-dihydro-1 7-demethoxygeldanamycin; 

1 7-Cyclopropylamino-4,5-dihydro-1 7-demethoxygeldanamycin; 
20 17-(2-Hydroxyethylamino)-4,5-dihydro-17-demethoxygeIdanamycin; 

17-(2-Methoxyethylamino)-4,5-dihydro-17-demethoxygeldanamycin; 

1 7-(2 -RuoroethyIamino)-4,5-dihydro-1 7-demethoxygeIdanamycin; 

17-[s-(+)-2-Hydroxyprapylamino]-4,5-dihydro-17-demethoxygeldanamycln; 

1 7-A2etidin-1 -yl-4,5-dihydro-1 7-demethoxygeldanamycin; 
25 1 7-(3-Hydroxya2etidin-1 -yI)-4,5-dihydro-1 7-demethoxygeidanamycin; 

1 7-A2etidin-1 -yl-4,5-dihydro-l 1 -a-f luoro-1 7-demethoxygeIdanamycin; 

1 7-A2etidin-1 -yl-1 7-demethoxygeidanamycin; 

1 7-(2 -Cyanoethylamino)-1 7-demethoxygeldanamycin; 

17-(2-Fluoroethylamino)-1 7-demethoxygeldanamycin; 
30 17-Amino-22-{2 -methoxyphenacyI)-1 7-demethoxygeldanamycin; 

1 7-Amino-22-(3 -methoxyphenacyl)-1 7-demethoxygeldanamycin; 

17-Amino-22-(4'-chlorophenacyl)-1 7-demethoxygeldanamycin; 

17-Amino-22-(3',4'-dichlorophenacyl)-1 7-demethoxygeldanamycin; 
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1 7-Amino-22-(4 -amino-3 -iodophenacyl)-1 7-demethoxygeIdanamycin; 
17-Amino-22-(4'-«zid6"3Modophenacyl)-17-demethoxygeldana^ 
1 7-Amirio-1 1 -o^fluoro-l 7-demethoxygeldanamycin; 
1 7-Allylamino-1 1 -a-fluoro-1 7-demethoxygeldanamycin; 
5 17-Propargylamino-11 -a-fluoro-1 7-demethoxygeldanamycin; 

1 7-(2 -Fluoroethylamino)-1 1 -a-fluoro-1 7-demethoxygeldanamycin; 
1 7^etidin-1 -yl-1 1 -(4'-a2idophenyI)sulfamylcariDonyH 7-demethoxygeldanamycin; 
17-(2'-nuoroethylamino)-1 1 -keto-1 7.demethoxygeldanamycin; 
17-Azet!dln-1-yl-11.keto-17-demethoxygeldanamycin; and 
1 0 1 7-{3 -Hydroxyazetldin-1 -yl)-1 1 -keto-1 7-demethoxygeldanamycin. 

10. A pharmaceutical composition for preventing or inhibiting the growth of 
a tumor In a mammal comprising an antitumor effective amount of a compound 
according to claim 1. 

11. A pharmaceutical composition for inhibiting an oncogene product in a 
15 mammal comprising an oncogene product inhibiting effective amount of a compound 

according to claim 1. 

12. A pharmaceutical composition for preventing cancer in a mammal 
comprising an oncogene product Inhibiting or antitumor effective amount of a 
compound according to claim 1. 

20 13. A pharmaceutical composition for Inhibiting growth factors that play an 

important role in uncontrolled cell proliferation such as the EGF receptor, the NQF 
receptor, the PDGF receptor and the insulin receptor in a mammal comprising a growth 
factor Inhibiting effective amount of a compound of claim 1. 

14. A method of preventing or inhibiting the growth of a tumor in a mammal 
25 comprising administering to said mammal an antitumor effective amount of a 

compound according to claim 1. 

15. A method of inhibiting an oncogene product in a mamma] comprising 
administering to said mammal an oncogene product inhibiting effective amount of a 
compound according to claim 1 . 

30 1 6. The method of claim 1 5 wherein said oncogene product is an an ErbB-2, 

src, Ick, fyn or abl oncogene product. 

1 7. The method according to claim 1 6 wherein said oncogene product is the 
ErbB-2 oncogene product. 
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18. A method of treating or preventing cancer in a mammal comprising 
administering to said mammal an oncogene product inhibiting or antitumor effective 
amount of a compound according to claim 1 . 

19. A method of inhibiting growth factors that play an important role in 
5 uncontrolled cell proliferation such as the EGF receptor, the NGF receptor, the PDGF 

receptor and the insulin receptor in a mammal comprising administering to said 
mammal a growth factor inhibiting effective amount of a compound of claim 1. 
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